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(54) Digital broadcast system 

(57) A digital broadcast system includes: a provider, 
such as a host station, that broadcasts a digital program 
and provides a service related to a digital broadcast; a 
receiving device that receives the digital program; and 
at least one operating device that can be carried with by 
a viewer and functions as a remote control of the receiv- 
ing device and as a portable phone. To provide a serv- 
ice for a program offering prizes to viewers, for instance, 
the host station broadcasts predetermined control infor- 
mation with the program. While receiving and present- 
ing this program, the receiving device automatically 
sends the ID information specifying the program via an 
IR signal to each operating device in the periphery. The 
operating device attaches its phone number to the ID 
information and sends it via a telephone line to the pro- 
vider. The provider registers a combination of the ID 
information and the phone number without registering 
the same combination 'more than once. At a certain 
time, the provider selects one combination out of regis- 
tered combinations and phones the phone number in 
the selected combination to. notify the operating device 
that a prize has been won. The provider can provide 
other services such as enabling a viewer to join in a quiz 
show, or sending information to allow viewing of scram- 
bled programs without viewers needing to perform com- 
plex operations. 
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Description 

[0001] This application is based on application No. 
11-1 42844 filed in Japan, the content of which is hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

[0002] The present invention relates to a digital 
broadcast system and more specifically to a system that 
provides predetermined services to viewers in accord- 
ance with certain broadcasts watched by the viewers. 

(2) Description of the Prior Art 

[0003] Developments in the semiconductor and dig- 
ital communication technologies have enabled the real- 
ization of digital satellite broadcasting. Non-satellite 
broadcasting via wired or wireless communication is 
also progressing. 

[0004] Digital broadcasting allows various types of 
data, in addition to images and audio data, to be sent to 
viewers. For instance, scripts that control displays of 
user-selectable alternatives relating to program content 
and prompts for viewer selections can be broadcasted 
with programs to allow user interaction. 
[0005] Also, with digital broadcasting, viewer man- 
agement, such as that used for PPV (Pay Per View) 
services that selectively distribute programs to certain 
viewers, can be easily and precisely performed. In such 
services, the host station broadcasts a PPV program 
which has been encrypted (scrambled), and only view- 
ers who have paid the fee are allowed to set the key 
information for decrypting (descrambling) in their digital 
broadcast receiving devices to watch the fee-based pro- 
gram. In most cases, the viewer will order a fee-based 
program he wishes to watch before the program is 
broadcasted, and will receive data on which the key 
information is based from the broadcaster via a tele- 
phone line. 

[0006] This type of conventional digital broadcast- 
ing technology is disclosed by Japanese Laid-Open 
Patent Applications No.8-1 25624 and No.8-56348. 
[0007] Patent Application No.8-1 25624 discloses a 
technology to compress information relating to phone 
numbers to which the viewer should send his reply, mul- 
tiplex it into a broadcast signal, and send.the broadcast 
signal. The viewer can easily participate in an interac- 
tive program using a cellular phone that makes replies 
in accordance with the sent information. 
[0008] Patent Application No.8-56348 discloses a 
device into which functions of a remote-control of a dig- 
ital broadcast receiving device and a cellular phone are 
integrated. This device makes it easy for the viewer to 
receive and set information for the descrambling, such 
as a key. 



[0009] These conventional technologies can pro- 
vide viewers with a variety of digital broadcasting serv- 
ices, such as for PPV and interactive programs, and 
only require the viewerto perform relatively simple qper- 
5 ations. 

[0010] Currently, ail kinds of programs are digitally 
broadcasted using many channels. Like ordinary TV 
channels, different programs are broadcasted at differ- 
ent times on each channel. 

io [001 1] As things stand, users have to perform com- 
plex operations to inform the broadcaster of the fee- 
based program they want to watch. For instance, when 
a viewer who is watching a program at_jio charge 
wishes to watch a scrambled fee-based program that 

is follows the free program on the same channel, the 
viewer has to search through a vast amount of informa- 
tion for numerous programs to find the channel number, 
the broadcast starting time, or the code number which 
specifies the fee-based program, before sending the 
20 information to the broadcaster via a cellular phone. 
[0012] It is very common for users to record pro- 
grams onto a recording medium to allow later viewing. If 
the broadcaster uses the same phone numbers for pro- 
grams broadcasted at different times and viewers do not 
25 specify which program they are viewing, confusion may 
arise when viewers of recorded programs call a phone 
number.that is currently being used for a different pro- 
gram. 

30 SUMMARY OF THE INVENTION 

[0013] In view of the above problems, the first 
object of the present invention is to provide a digital 
broadcast system that can provide viewers with appro- 

35 priate services for a digital broadcast without viewers 
needing to perform complex operations. 
[0014] Since portable phones, which include cellu- 
lar phones, and portable electronic data appliances are 
in widespread use, the present invention aims, as the 

40 second object to provide services appropriate for a dig- 
ital broadcast to viewers in possession of a portable 
communication device, such as a portable phone, with- 
out the user having to use any particular digital broad- 
cast receiving device to receive the digital broadcast. 

45 [0015] In order to achieve the above objects, the 
digital broadcast system of the present invention 
includes: a receiving unit for receiving a digital broad- 
cast of a program; presenting unit for presenting the 
program received by the receiving unit to a viewer; a 

so program-device information sending unit for sending 
program ID (identification) information that specifies 
either the presented program or a program related to 
the presented program, and sending device ID informa- 
tion that specifies a device related to the presenting 

55 unit; and a service processing unit for receiving the pro- 
gram ID information and the device ID information from 
the program-device information sending unit, and pro- 
viding a service for the program specified by the pro- 
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gram ID information to the viewer of the presented 
program, based on the device ID information. 
[0016] With this construction, when a viewer 
receives and and watches a digitally broadcasted pro- 
gram, the service processing unit such as in a host sta- s 
tion can specify either the program watched by the 
viewer, or another program advertised by the program. 
This allows the service processing unit to provide a 
service appropriate for the specified program without 
the viewer needing to perform complex operations. At w 
the same time, the service processing unit can specify a 
device related to reproduction of the specified program, 
such as a receiving device that has reproduced the pro- 
gram or a portable phone carried by the viewer watching 
the reproduced program. As a result, the service is 
processing unit can provide a service to the device that 
has been specified in this way. 

[0017] Here, the program-device information send- 
ing unit may include: a program ID information sending 
unit for sending the program ID information that sped- 20 
fies the presented program; and a communication 
device for receiving the program ID information from the 
program ID information sending unit, and sending infor- 
mation that specifies the communication device as the 
device ID information to the service processing unit 25 
together with the received program ID information. 
[0018] With this construction, the program ID infor- 
mation sending unit such as in a digital broadcast 
receiving device sends program ID information, which 
specifies a program watched by a viewer, to a commu- 30 
nbation device such as a portable phone carried by the 
viewer. The communication device then sends this infor- 
mation together with information that specifies the com- 
munication device itself to the service processing unit, 
which may be located in the host station. As a result, the 35 
service processing unit can provide an appropriate 
service for the program watched by the viewer to the 
communication device. 

[0019] Here, the communication device may 
include: a target phone number storage unit for storing ao 
a phone number of the service processing unit; and a 
transmission unit for telephoning the stored phone 
number and sending the program ID information and 
the device ID information to the service processing unit. 
[0020] With this construction, the communication as 
device can reliably and quickly send the information via 
a telephone line to the service processing unit. 
[0021] Here, the communication device may 
include an own phone number storage unit for storing a 
phone number of the communication device, and the so 
device ID information may be the phone number stored 
by the own phone number storage unit. 
[0022] For this construction, a phone number of 
each communication device is used as the device ID 
information specifying the communication device. As a ss 
result, the service processing unit can provide a service 
corresponding to each communication device, and eas- 
ily offer a service such as providing information to the 



viewer by phoning the phone number. 
[0023] Here, the communication device may be a 
portable phone, and the program ID information send- 
ing unit may send the program ID information by trans- 
mitting either an IR (infrared) signal or a radio wave 
whose output is 1.0 mW or lower. 
[0024] For this construction, a receiving device 
capable of reproducing a digital broadcast sends pro- 
gram ID information by transmitting an IR signal or a 
radio wave whose output is 1.0mw or less. As a result, 
the program ID information is transferred to phones, 
such as portable phones carried by each viewer, in the 
periphery of the receiving device, whichajlows the serv- 
ice processing unit to provide a variety of services cor- 
responding to each viewer such as sending information 
to a portable phone of each viewer. 
[0025] Here, the service processing unit may pro- 
vide the service by: (1) telephoning the phone number 
that has been sent by the transmission unit; and (2) 
sending predetermined information' corresponding to 
the received program ID information. 
[0026] This construction makes it possible to pro- 
vide services via a telephone line to each viewer, such' 
as a service that sends information corresponding to a 
program watched by each viewer. For instance, this 
information can be information showing whether the 
viewer's answer to a quiz question in the program is cor- 
rect, or information used to descramble the program 
watched by the viewer. 

[0027] . Here, control instructing information may be 
multiplexed with the program received by the receiving 
unit, and on detecting the control instructing informa- 
tion, the program ID information sending unit may send 
the program ID information. 

[0028] By multiplexing the control instructing. infor- 
mation together with a certain program into a digital 
broadcast and broadcasting this digital broadcast, the 
service processing unit can provide a predetermined 
service only when a viewer watches this program. 
When the control instructing information and a program 
offering a prize are multiplexed into a digital broadcast, 
for instance, the present digital broadcast system can 
automatically enter viewers of the program into a prize 
draw. 

[0029] Here, the program ID information may be 
additionally multiplexed with the received program, and 
the program ID information sending unit may send the 
program ID information that has been received by the 
receiving unit. 

[0030] With this construction, a receiving device for 
a digital broadcast can receive program ID information 
along with a program and send this program ID informa- 
tion to the communication device without providing the 
receiving device with a special function to obtain pro- 
gram ID information, besides a function to receive a dig- 
ital broadcast. 

[0031] Here, the program ID information may be 
information that can specify the program within a prede- 
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termined period and that is defined in the Digital Video 
Broadcasting (DVB); Specification for Service Informa- 
tion (SI) in DVB Systems, the information being either a 
combination of: (a) Networkjd; (b) Transport 
Strearnjd; (c) Service_id; and (d) Event_id, or a combi- 5 
nation of: (a) BouqueMd; (b) Servicejd; and (c) 
Event_id. 

[0032] For this construction, a receiving device for a 
digital broadcast receives information defined in the 
Digital Video Broadcasting (DVB);Specification for. 10 
Service Information in DVB Systems, and can send it as 
the program ID information that specifies the repro- 
duced program. 

[0033] Here, the service processing unit may pro- 
vide the service by referring to the program ID informa- 75 
tion sent by the communication device to specify the 
program and by sending descrambling information used 
to descramble the program to the communication 
device, and the communication device may send the 
descrambling information, which has been sent by the ,20 
service processing unit, to the presenting unit by-trans- 
mitting either an IR signal or a radio wave whose output 
is 1 .0 mW or lower. The presenting unit may descramble 
the program by using the descrambling information 
while presenting the program. 25 
[0034] With this construction, the service process- 
ing unij such as in the host station can provide a service 
of sending descrambling information to descramble a 
program watched by a viewerto his portable phone. The 
portable phone then sends the descrambling informa- 30 
tion to the reproducing unit such as in a receiving device 
for a digital broadcast Accordingly, viewers can 
descramble and watch a program that has been scram- 
bled. 

[0035] Here, the program ID information may also 35 
include information showing a broadcast starting time 
for the program. 

[0036] As a result, the program ID information can 
specify a program even when a predetermined period 
has passed since the program was broadcasted. As a 40 
result, even when the viewer watches a program that 
was broadcasted and recorded relatively long time ago, 
the service processing unit can specify the program and 
provide a service appropriate for the specified program. 
[0037] Here, the transmission unit may also send 45 
playback time information showing a time at which the 
presenting unit presented the program, and the service 
processing unit may provide the service based on the 
sent playback time information. 

[0038] This construction allows the service so 
processing unit to provide a service based on not only 
the program ID information but also a time at which the 
program was reproduced. As a resuit, the service 
processing unit can provide a different service for the 
same program according to, for instance, whether the 55 
program is reproduced either while being received or 
after having been recorded. 

[0039] Here, the communication device may further 



include a user operation receiving unit for receiving a 
user operation, and if the user operation receiving unit 
has received a predetermined user operation, the trans- 
mission unit may send the program ID information and 
the device ID information. 

[0040] With this construction, on receiving an oper- 
ation from a viewer, a portable phone carried by a 
viewer sends information to the service processing unit. 
This enables the service processing unit to provide a 
service only when desired by a viewer. 
[0041] Here, if the user operation receiving unit has 
received a user operation involving a data input, the 
transmission unit may send the inputted dataJn addition 
to the program ID information and the device ID infor- 
mation. 

[0042] With this construction, the service process- 
ing unit can provide a service to a viewer in accordance 
with data that has been inputted by the viewer. 
[0043] Here/together with the program ID informa- 
tion, the program -device information sending unit may 
send a phone number of the device including the pre- 
senting unit as the device ID information to the service 
processing unit. If the device has received information 
to descramble the program, the presenting unit may 
descramble the program using the information while 
presenting the program. The service processing unit 
may provide the service by: (1) referring to the program 
ID information to specify the program; (2) telephoning 
the phone number; and (3) sending the information to 
descramble the specified program to the device. 
[0044] For this construction, the service processing 
unit can provide a service of sending information used 
to descramble a program to a device such as a digital 
broadcast receiving device, without the viewer needing 
to perform complex operations. 

[0045] Here, the program-device information send- 
ing unit may include: an information sending unit for 
sending the program ID information that specifies the 
presented program, and the phone number by transmit- 
ting either an IR signal or a radio wave whose output is 
1.0 mW or less; and a portable phone that receives the 
program ID information and the phone number from the 
information sending unit and that sends user ID infor- 
mation, which is stored in the portable phone and spec- 
ifies a user of the portable phone, to the service 
processing unit together with the program ID informa- 
tion and the phone number. The service processing unit 
may store at least one combination of: (a) order ID infor- 
mation specifying a viewer who has ordered a program; 
and (b) ordered-program ID information specifying the 
program ordered by the viewer, and may provide the 
service when storing a combination that matches the 
user ID information and the program ID information that 
have been sent by the portable.phone. 
[0046] For this construction, if a viewer has already 
ordered a certain program, it is possible to provide a 
service of sending information used to descramble the 
certain program to a device for reproducing a program, 
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such as a receiving device, with which the viewer 
watches the program. This service does not require the 
viewer to perform complex operations. In this way, as 
long as a viewer has ordered a program in advance, he 
can d esc ramble and watch the program using any 
receiving device. 

[0047] Here, control instructing information may be 
multiplexed with the program received by the receiving 
unit, and if the receiving unit has received the control 
instructing information, the program -device information 
sending unit may send a phone number of the device 
that includes the receiving unit as the device ID informa- 
tion together with the program ID information to the 
service processing unit. 

[0048] By broadcasting a digital broadcast, into 
which the control instructing information has been mul- 
tiplexed together with a certain program, the service 
processing unit can provide a service appropriate for 
this certain program only if a viewer watches this pro- 
gram. 

[0049] Here, the program presented by the present- 
ing unit may be a commercial advertising another pro- 
gram. The program-device information sending unit may 
include: a program ID information sending unit for send- 
ing the program ID information, which specifies the 
advertised program; and a communication device for 
receiving the program ID information from the program 
ID information sending unit, and sending a phone 
number of the communication device as the device ID 
information together with the received program ID infor- 
mation to the service processing unit when receiving a 
predetermined operation from the viewer. The service 
processing unit may provide the service by telephoning 
the sent phone number to inform the viewer of a broad- 
cast starting time for the program specified by the pro- 
gram ID information. 

[0050] With this construction, if the viewer, who is 
watching a commercial advertising a program, has perr 
formed a predetermined operation, which shows that he 
is to watch the advertised program, on his communica- 
tion device such as a portable phone, the service 
processing unit such as in a host station can provide a 
service of notifying the communication device that a 
broadcast starting time for the program has come to 
prevent the viewer from missing the program. 
[0051 ] The above objects can be also achieved by a 
receiving device that receives a digital broadcast, 
including: a receiving unit for receiving a digital broad- 
cast of a program; a presenting unit for presenting the 
received program to a viewer; and a program-device 
information sending unit for sending program ID infor- 
mation that specifies either the presented program or a 
program related to the presented program by transmit- 
ting either an IR signal or a radio wave whose output is 
1 .0 mW o^ less. 

[0052] * With this construction, a receiving device 
which receives and reproduces a digital broadcast can 
send, to a device capable of receiving an I R signal, pro- 



gram ID information specifying a second program 
related to a first program which the receiving device cur- 
rently reproduces. This is to say, if the viewer carrying a 
device such as a portable phone is close enough to 

5 watch a program on the receiving device and this porta- 
ble phone has a function to receive program ID informa- 
tion via an IR signal from the receiving device and to 
send the received program ID information together with 
other necessary information to a host station, then the 

10 service processing unit such as in a host station can 
provide a service appropriate for the first program cur- 
rently watched by the viewer without the viewer needing 

to perform complex operations. 

[0053] Here, if control instructing information is 

is additionally multiplexed into the digital broadcast, the 
receiving unit may also receive the control instructing 
information. If the receiving unit has received the control 
instructing information, the program-device information 
sending unit may send the program ID information. 

20 [0054] With this construction, a receiving device, 
which receives and reproduces a digital broadcast, can 
send program ID information for a program, which has 
been broadcasted together with control instructing infor- 
mation, via an IR signal to a device such as a portable 

25 phone of a viewer. If the viewer's potable phone has a 
function to receive program ID information via an I R sig- 
nal from the receiving device and to send the program 
ID information together with other necessary informa- 
tion to a host station, the service processing unit such 

30 as in a host station can provide a service appropriate for 
the program to the viewer without the viewer needing to 
perform complex operations. 

[0055] The above objects can be also achieved by a 
communication device that receives program ID infor- 

35 mation specifying a program that has been digitally 
broadcasted, and sends the received program ID infor- 
mation to a predetermined destination, the communica- 
tion device including: a storage unit for storing a phone 
number of the communication device; a receiving unit 

40 for receiving the program ID information, which has 
been sent by a receiving device by transmitting either an 
IR signal or a radio wave whose output is 1.0 mW or 
less, wherein the receiving device has received a digital 
broadcast of the program; and a sending unit for send- 

45 ing the received program ID information and the phone 
number to the predetermined destination via a tele- 
phone line. 

[0056] With the above construction, the communi- 
cation device receives program ID information specify- 
so ing a program reproduced by a digital broadcast 
receiving device from the receiving device, and sends 
the program ID information together with a phone 
number of the communication device "itself to a prede- 
termined destination. When the predetermined destina- 
55 tion is a host station, for instance, the host station can . 
specify the reproduced program based on the sent pro- 
gram ID information and provide a service such as 
sending information to the communication device by tel- 
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ephoning the sent phone number. 
[0057] Here, the communication device may further 
include user an operation receiving unit for receiving a 
user operation, wherein if the user operation receiving 
unit has received a predetermined user operation, the s 
sending unit may send the program ID information and 
the phone number to the predetermined destination. 
[0058] With this construction, a predetermined des- 
tination such as a system can obtain information reflect- 
ing a viewer's wish and therefore can provide a service 10 
in accordance with the viewer's wish. 
[0059] Here, rf the user operation receiving unit has 
received a user operation involving a data input, the 
sending unit may send the inputted data in addition to 
the program ID information and the phone number. 15 
[0060] On receiving program ID information and 
data inputted by the viewer, the predetermined destina- 
tion such as a system can provide a service in accord- 
ance with a program watched by a viewer and the 
information inputted by the viewer. For instance, if a 20 
viewer has sent an answer to a quiz question in a quiz 
show while watching the show, the system can notify the 
viewer whether his answer is correct. 
[0061] Here, the communication device may have a 
function to remote-control the receiving device. 25 
[0062] With this* construction, a communication 
device of a viewer such as a portable phone that func- 
tions both as a remote control of a receiving device 
capable of receiving and reproducing a digital broadcast 
and as a portable phone to send information for a pro- 30 
gram watched by the viewer via a telephone line to a 
service provider that provides services appropriate for 
the program such as a host station. This allows the 
communication device to receive, for instance, 
descrambling information via a telephone line from the 35 
host station and to transfer it to the receiving device, 
which then descrambles and reproduces the program 
using the descrambling information. ^ 
[0063] The above objects can be also achieved by a 
service providing device that provides a service for a 40 
program that has been digitally broadcasted, including: 
a receiving unit for receiving via a telephone line, pro- 
gram ID information that, specifies a program being 
watched by a viewer using a device, and a phone 
number of the device; and a service processing unit for: 45 
(1 ) specifying information that should be sent, based on 
the received program ID information; (2) telephoning the 
received phone number; and (3) sending the specified 
information to the device. 

[0064] With this construction, the service providing so 
device can send information to a viewer's device such 
as a portable phone in accordance with a program 
watched by the viewer. 

[0065] Here, the receiving unit may also receive 
viewer ID information that specifies the viewer via the 55 
telephone line, and the service processing unit may 
stores at least one combination of: (a) order ID informa- 
tion that specifies a viewer who has ordered a program; 



and (b) ordered-program ID information that specifies 
the program ordered by the viewer, and may specify, 
when storing a combination that matches the viewer ID 
information and the program ID information that have 
been received by the receiving unit, information used to 
descramble the program specified by the program ID 
information as the information that should be sent. 
[0066] With this construction, on receiving viewer 
ID information, which specifies a viewer, from a device 
of the viewer such as a portable phone, the service pro- 
viding device sends, if the viewer ID information shows 
a viewer whom the service providing device has already 
registered, information used to descramble.^ program 
that has been ordered by the viewer by telephoning the 
phone number of the viewer's device. When this service 
providing device is used with: (a) a receiving device 
capable of receiving and reproducing a digitally broad- 
casted program and sending program ID information 
specifying the reproduced program; and (b) a device, 
such as a portable phone, capable of receiving the pro- 
gram ID information from the receiving device and send- 
ing it together with other information such as viewer ID 
information to the service providing device, the service 
providing device can send, if the viewer has already 
ordered a program by paying for it and the service pro- 
viding device has already registered his order for the 
program, descrambling information for the program to 
the receiving device and/or the portable phone which 
are currently used by the viewer to watch the program 
as soon as the viewer has watched the program that is 
scrambled. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0067] These and the other objects, advantages 
and features of the invention will become apparent from 
the following description thereof taken in conjunction 
with the accompanying drawings which illustrate a spe- 
cific embodiment of the invention. 
[0068] In the drawings: 

FIG. 1 is a diagram showing a construction of a dig- 
ital broadcast system 200 according to the first 
embodiment of the present invention; 
FIG. 2 shows a hardware construction of a receiv- 
ing device 202; 

FIG. 3 shows a hardware construction of an operat- 
ing device 203; 

FIG. 4 is example data contents and construction of 
phone numbers of the operating device 203 and a 
host station 206 which are stored in a data memory 
unit 41.1 in the operating device 203; 
FIG. 5 shows a hardware construction of the host 
station 206; 

FIG. 6 shows program ID information and parts of 
program-related information; 
FIG. 7 shows a data construction of a descriptor; 
FIG. 8 shows an example descriptor for control 



6 



11 



EP 1 056 290 A2 



12 



instructing information; 

FIG. 9 shows a broadcasting period for a program 
offering a prize to an audience; 
FIG. 10 shows example data construction and con- 
tents of the first transmission data used by the 5 
receiving device 202 to send the program ID infor- 
mation; 

FIG. 1 1 shows example data construction and con- 
tents of the second transmission data sent from the 
operating device 203 to the host station 206; w 
FIG. 12 shows a device information format; 
FIG. 13 shows a program information format; 
FIG. 14 shows an example data construction of 
device-program information which the host station 
206/207 stores using the data constructions shown 15 
in FIGs. 12 and 13; 

FIG. 15 is a flowchart showing the processing, 
which the receiving device 202 performs after hav- 
ing received the program-related information while 
reproducing a program; 20 
FIG. 16 is a flowchart showing the processing, 
which the operating device 202 performs after hav- 
ing received the first transmission data from the 
receiving device 202; 

FIG. 17 is a flowchart showing the processing, 25 
which the host station 206 performs after having 
received the second transmission data from the 
operating device 203; 

FIG. 1 8 is a flowchart showing a registration search 
in step SI 505 in FIG. 17 performed by a CPU 501 30 
in the host station 206; 

FIG. 19 is a flowchart showing registration per- 
formed by the CPU 501 in the host station 206; 
FIG. 20 is a flowchart showing the processing per- 
formed by the CPU 501 to select a prizewinner out 35 
of the audience; 

FIG. 21 is a flowchart showing the processing per- 
formed by the CPU 501 to calculate the total 
number of viewings made by viewers; 
FIG. 22 is a flowchart showing the processing per- 40 
formed by the CPU 501 to select a prizewinner; 
FIG. 23 .is a flowchart showing the processing, 
which the operating device of the second embodi- 
ment performs after receiving data from the receiv- 
ing device; 45 
FIG. 24 shows example construction and contents 
of the second transmission data generated by the 
operating device in step S21 04; 
FIG. 25 is a flowchart showing the processing per- 
formed by the host station that has received the so 
second transmission data from the operating 
device; 

FIG. 26 shows example contents of an Event Infor- 
mation Table (EIT) 4700 broadcasted with a com- 
mercial advertising a fee-based program and an 55 
EIT 4710 broadcasted with the fee-based program; 
FIG. 27 is a flowchart showing the processing, 
which the receiving device performs while receiving . 



a broadcast; 

FIG. 28 shows an example construction and con- 
tents of transmission data, which the receiving 
device generates and sends to the operating device 
while receiving a commercial broadcast that adver- 
tises a fee-based program; 

FIG. 29 shows example contents and construction 
of transmission data, which the receiving device 
generates and sends to the operating device while 
receiving a fee -based program; 
FIG. 30 is a flowchart showing the processing of the 
operating device that has received transmission 

data from the receiving device; 

FIG. 31 shows example contents and construction 
of the third transmission data, which the operating 
device sends to the host station while a commercial 
for a fee-based program is being broadcasted; 
FIG. 32 shows example construction and contents 
of the fourth transmission data, which the operating 
device sends to the host station while a fee-based 
program is being broadcasted; 
FIG. 33 shows a viewer information format; 
FIG. 34 shows an example state of data that has 
contents of a plurality of sets of the third transmis- 
sion data stored by the host station using the data 
constructions in FIGs. 33 and 13; 
FIG. 35 is a flowchart showing the processing, 
which the host station of the third embodiment per- 
forms after receiving transmission data from, the 
operating device; 

FIG. 36 is a flowchart showing the search process- 
ing performed by the CPU in the host station in the 
host station; 

FIG. 37 is a flowchart showing the processing per- 
formed by the CPU to register the third transmis- 
sion data; and 1 

FIG. 38 shows example contents and construction 
of transmission data that contains the program ID 
information containing the broadcast starting time 
information and which the receiving device sends, 
instead of the first transmission data shown in FIG. 
10, to the operating device. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0069] The following describes * several embodi- 
ments for the present invention with reference to draw- 
ings. 

First Embodiment 

[0070] The following explains a digital broadcast 
system according to the first embodiment of the present 
invention. 
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Digital Broadcast System Overview 

[0071] FIG. 1 is a diagram showing a construction 
of a digital broadcast system 200 of the present embod- 
iment. 

[0072] In the present digital broadcast system 200, 
a host station broadcasts a digital program offering 
prizes to an audience, and the audience can automati- 
cally apply for the prizes. The digital broadcast system 
200 comprises host stations 206-207, a relay station 
201 , a receiving device 202, operating devices 203-204, 
and a public phone network 205. 
[0073] The host stations 206-207 transmit digital 
broadcast waves. In addition to a program itself, that is, 
the content of the program, the host stations 206-207 
broadcast program-related information such as broad- 
cast starting times and channel numbers to be used to 
display an Electric Program Guide (EPG)* in a similar 
way to an ordinary host station that broadcasts a digital 
satellite program. 

[0074] Generally, a program to be broadcasted has 
a format according to the Digital Video Broadcasting 
(DVB);Specification for Service Information (SI) in DVB 
Systems with a standard number "EN 300 468", which 
is standardized by European Broadcasting Union. This 
standard is often called "DVB-SI" or "SI information". As 
a standard based on the DVD-SI to be used in Japan, 
ARIB STD B-10 (Association of Radio Industries and 
Businesses Standard) is also available. The host sta- 
tions 206-207 send a program using ordinary transport 
streams according to Moving Picture Experts Group 2 
(MPEG-2) standardized by ISO/IEC (International Elec- 
trotechnical Commission) 13818, and send the pro- 
gram-related information according to the DVB-SI . 
[0075] The relay station £01 passes on a broadcast 
wave from the host stations 206-207 to the receiving 
device 202. 

[0076] The receiving device 202 can be achieved by 
a set top box, or the like, which receives a digital broad- 
cast. This device 202 is connected to a receiving 
antenna and a TV monitor. 

[0077] The operating devices 203-204 are identical 
devices that both function as a cellular phone and a 
remote control of the receiving device 202. These 
devices 203-204 can be provided separately to individ- 
ual users, and allow users to make user operations. 
[0078] The following is a brief explanation of the 
processing of the digital broadcast system 200. 
[0079] The host stations 206-207 multiplex and 
broadcast a program and information such as the pro- 
gram-related information, which the relay station 201 
transfers to the receiving device 202. The receiving 
device 202 receives a program in accordance with an 
instruction given by the viewer via the operating device 
203/204, and obtains program identification (ID) infor- 55 
mation that specifies the program being watched by the 
viewer, by referring to the broadcasted program-related 
information. The receiving device 202 then sends the 



obtained program ID information to the operating device 
203/204 via an infrared (IR) signal. 
[0080] The operating devices 203-204 send their 
respective phone numbers and the program ID informa- 
5 tion that they have received to the host station 206/207 
via the public phone network 205. 
[0081] On receiving the information sent by the 
operating devices 203-204, the host stations 206-207 
analyze the information and provide predetermined 
10 services to the viewers. These predetermined services 
will be described later as part of the detailed description 
of the operation of the digital broadcast system 200. 

Construction of Digital Broadcast System 200 

15 

(Receiving Device 202 Construction) 

[0082] The following describes the receiving device 
202 in the digital broadcast system 200. 
20 [0083] FIG. 2 shows a hardware construction of the 
receiving device 202 that- includes the following: a 
receiving antenna 301; a tuner 302; a demultiplexer 
303; a TV monitor 304; a speaker 305; a video/audio 
decoder 306; a high-speed video memory unit 307; an 
25. IC card 308; a CPU 309; a memory unit 310; an IR data 
send/receive unit 311; a storage unit 312; a communi : 
cation unit 313; and a bus 314. 

[0084] The tuner 302 receives a modulated broad- 
cast wave via the receiving antenna 301 from the host 
30 station 206/207, and obtains a digital stream from the 
modulated broadcast wave. For instance, the tuner 302 
obtains an MPEG-2 transport stream, into which data 
for a plurality of channels has been multiplexed to 
broadcast the data using a single band. 
35 [0085] The demultiplexer 303 receives a transport 
stream from the tuner 302 and separates the transport 
stream into digital video information, digital audio infor- 
mation, and data information. This data information 
includes the program-related information that has been 
40 sent with a program. 

[0086] The video/audio decoder 306 decompresses 
the digital video information and the digital audio infor- 
mation that have been compressed according to 
MPEG, for instance, into original uncompressed forms, 
45 and outputs them as image signals and audio signals. 
This results in video images being displayed by the TV 
monitor 304 and sound being outputted by the speaker 
305. The video/audio decoder 306 uses the high-speed 
video memory unit 307 for the above decompression. 
The video/audio decoder 306 also has a function for 
using key information sent by the CPU 309 to descram- 
ble digital video information and digital audio informa- 
tion that have been scrambled. 

[0087] The communication unit 313 is connected to 
the public phone network 205 and transfers data to and 
from the periphery. 

[0088] The IC card 308 is provided with flash mem- 
ory that can store key information used for the descram- 
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bling. When receiving the key information that has been 
encrypted, the IC card 308 decrypts the key information 
and places it into the flash memory. 
[0089] The IR data send/receive unit 31 1 receives 
an IR signal that shows a viewer operation from the 
operating device 203/204, and sends data showing the 
viewer operation to the CPU 309. The viewer operation 
gives an instruction to the receiving device 202, such as 
to receive and reproduce a program, to receive and 
record a program, or to reproduce a program that it has 
recorded. The IR data send/receive unit 31 1 also sends 
data, which has been sent from the CPU 309, to the 
periphery via an IR signal. For instance, the IR data 
send/receive unit 31 1 sends the program ID information 
to the operating device 203/204. Note that to "reproduce 
a program" means to generate signals to display a pro- 
gram in a form that the viewer can watch. 
[0090] The CPU 309 controls other units in the 
receiving device 202 by executing a control program 
stored in the memory unit 310, and also controls a 
reproduction of a program based on the data informa- 
. tion that has been sent to the memory unit 310. 
[0091] In more detail, if the viewer operation is for 
standard reproduction, the CPU 309 instructs the 
demultiplexer 303 to directly send the separated digital 
video information and digital audio information to the 
video/audio decoder 306 and to send the data informa- 
tion to the memory unit 310. On the other hand, if the 
viewer's operation instructs to record a program, the 
CPU 309 instructs the demultiplexer 303 to send all the 
separated information to the storage unit 312. When a 
recorded program needs to be reproduced, the CPU 
309 reads stored information from the storage unit 312, 
sends the read digital video information and digital 
audio information to the video/audio decoder 305, and 
sends the read data information to the memory unit 310. 
[0092] When a scrambled program is received and 
reproduced, the CPU 309 transfers the key information 
for the descrambling from the IC card 308 to the 
video/audio decoder 306. When the communication unit 
313 has received encrypted key information from the 
host station 206/207, the CPU 309 transfers it from the 
communication unit 313 to the IC card 308. 

(Construction of Operating Devices 203-204) 

[0093] The following describes the operating 
devices 203-204 in the digital broadcast system 200. 
[0094] FIG. 3 shows a hardware construction of the 
operating device 203, which includes the following ele- 
ments: a send/receive antenna 401 ; a tuner 402; a mul- 
tiplexer/demultiplexer 403; a microphone 404; a 
speaker 405; an encoder/decoder 406; a vibrator 407; a 
CPU 408; a memory unit 409; an IR data send/receive 
unit 410; a data memory unit 411; a display unit 412; 
operating keys 413; and a bus 414. 
[0095] When the operating device 203 sends data, 
the tuner 402 modulates data which has been sent from 



a multiplexer circuit in the multiplexer/demultiplexer 403, 
and sends the modulated data via the send/receive 
antenna 401 to a cellular phone network. On the other 
hand, when the operating device 203 receives data via 
s the send/receive antenna 401 from the cellular phone 
network, the tuner 402 demodulates the received data 
and sends it to a demultiplexer circuit in the multi- 
plexer/demultiplexer 403. 
. [0096] As described above, the murtiplexer/demulti- 
io plexer 403 has a multiplexer circuit and a demultiplexer 
circuit The multiplexer circuit reads the data information 
from the memory unit 409 or the data memory unit 411, 
multiplexes the read data information together with the 
digital audio information that has been encoded by an 
is encoder circuit in the encoder/decoder 406, and sends 
it to the tuner 402. The demultiplexer circuit receives 
data that has been demodulated and sent by the tuner 
402, and separates the received data into data informa- 
tion and digital audio information which were m ulti- 
mo plexed into the data. After this, the demultiplexer circuit 
writes the separated data information into the memory 
unit 409 or the data memory unit 411 and sends the 
separated digital audio information to a decoder circuit 
in the encoder/decoder 406. 
25 [0097] The operating keys 41 3 are an input unit that 
functions as both a numeric keypad, as in a standard 
cellular phone, and keys that control the processing of 
the receiving device 202. On receiving an operation of a 
viewer, who is the user of the operating device 203, the 
30 operating keys 413 send the operation contents to the 
CPU 408. 

[0098] The display unit 412 is a liquid crystal panel 
or the like that displays text under the control of the CPU 
408. 

35 [0099] The data memory unit 411 is non-volatile 
memory and stores phone numbers of the operating 
device 203 and the host station 206/207. 
[0100] FIG. 4 shows an example data construction 
and contents of the phone numbers stored in the data 

40 memory unit 41 1 . 

[0101] The IR data send/receive unit 410 transfers 
data to/from the receiving device 202. When receiving 
data as an IR signal from the receiving device 202, the 
IR data send/receive unit 410 sends the received data 

45 to the CPU 408. When receiving data that shows user's 
operation contents from the CPU 408, the IR data 
send/receive unit 41 0 sends the data as an I R signal to 
the receiving device 202. 

[0102] The encoder/decoder 406 has the encoder 
so circuit that encodes an audio signal that has been input- 
ted from the microphone 404, and the decoder circuit 
that decodes data that has been encoded to obtain an 
audio signal and outputs the audio signal to the speaker 
405. 

55 [0103] The vibrator 407 vibrates under the control 
of the CPU 408 to notify the user of an incoming call. 
[0104] The CPU 408 controls other units in the 
operating device 203 by executing the control program 



9 



17 



EP 1 056 290 A2 



18 



in the memory unit 409, and transfers data showing 
user's operation contents, which has been inputted via 
the operating keys 413, to the IR data send/receive unit 
410. The CPU 408 controls other units to perform the 
following operations: (1 ) an operation similar to that per- 
formed by an ordinary cellular phone such as controlling 
other units to call a predetermined phone number; (2) 
an operation similar to that performed by an ordinary 
remote control; and (3) an operation unique to the 
present invention. 

[0105] The operating device 204 has the same con- 
struction as the operating device 203. 

(Constructions of Host Stations 206-207) 

[0106] The following describes the host stations 
206-207 in the digital broadcast system 200. 
[0107] FIG. 5 shows a hardware construction of the 
host station 206. 

[0108] The host station 206 is a system for broad- 26 
casting programs and comprises the following units as 
shown in the figure: a CPU 501; a memory unit 502; a 
keyboard 503; a mouse 504; a bus 505; a monitor 506; 
a hard disk unit 507; a communication unit 508; a 
send/receive system control card 509; an encoder 510; 25 
a multiplexer 511; a modulator 512; a transmission 
antenna 513; a transmitting data bus 514; a group of 
program data control units 515; and a group of program 
data storage units 51 6. 

[0109] The bus 505 is connected to the following 30 
elements: the CPU 501 ; the memory unit 502; the key- 
board 503; the mouse 504; the monitor 506; the hard 
disk unit 507; the communication unit 508; and the 
send/receive system control card 509. The transmitting 
data bus 514 is connected to the following elements: the 35 
send/receive system control card 509; the encoder510; 
the multiplexer 51 1; the modulator 51 2; and the group of 
program data control units 515. 

[0110] The group of program data storage units 516 
is a group of hard disk units or the like, and stores a plu- 40 
rality of programs (data of content of the programs) and 
the program-related information that contains informa- 
tion to specify each program and condition information 
showing conditions to watch the program. 
[0111] The group of program data control units 515 45 
reads, programs and information such as the program- 
related information onto the transmission data bus 514. 
[0112] The CPU 501 controls operations of circuits 
connected to the bus 505 by executing a control pro- 
gram stored in the memory unit 502. In more detail, the so 
CPU 501 receives data showing the program ID infor- 
mation and the phone number of the operating device 
203/204 via the public phone network 205 from the 
operating device 203/204. The CPU 501 then analyzes 
the received data and controls the processing to provide ss 
a predetermined service to the viewer. The CPU 501 
also instructs the send/receive system control card 509 
which programs should be broadcasted based on a pre- 



determined broadcast schedule. 
[01 1 3] The communication unit 508 is connected to 
the public phone network 205 and sends data to and 
receives data from external devices such as the operat-, 
5 ing devices 203-204. More specifically, the communica- 
tion unit 508 receives data showing the program ID 
information and the phone number of the operating 
device 203/204, and sends the received data to the 
CPU 501. When receiving the key information for the 
10 descrambling which has been encrypted from the CPU 
501 , the communication unit 508 sends it to the receiv- 
ing device 202. This key information is sent by the CPU 
501 in response to an operator's instruction tbst is given 
after the host station 206 has received a request for the 
15 key information and a fee for the program from the 
viewer. It is alternatively possible for the CPU 501 to 
directly send the key information to the communication 
unit 508 without waiting for the operator's instruction, 
which will be described later. 

[0114] The monitor 506 displays text or the like for 
the operator at the host station 206 under the control of 
the CPU 501 . The keyboard 503 and the mouse 504 are 
input devices for receiving an operator's operation and 
sending it to the CPU 501 . 

[0115] The send/receive system control card 509 
controls operations of different types of circuits that are 
involved in the broadcasting of a program. In more 
detail, the send/receive system control card 509 con- 
trols the group of program data control units 515 to have 
it read programs and information such as the program- 
related information that corresponds to an instruction 
from the CPU 501 , and transfers the read programs and 
information to the encoder 51 0. 

[0116] On receiving programs and the information 
from the send/receive system control card 509, the 
encoder 510 converts them into the MPEG-PES (Pack- 
etized Elementary Stream) packet format and sends it 
to the multiplexer 511. 

[0117] The multiplexer 511 multiplexes the data in 
the MPEG-PES packet format and sends it to the mod- 
ulator 51 2. 

[0118] The modulator 512 receives the data in 
which programs and the information are multiplexed 
from the multiplexer 511, converts the data to electric 
signals, and sends it to the transmission antenna 513. 
[0119] The transmission antenna 513 converts 
electric signals that has been sent from the modulator 
512 into radio wave signals, and transmits the radio 
wave signals. 

[0120] The host station 207 has the same construc- 
tion as the above host station 206. 

Data Constructions 

(Program-Related Information to be Broadcast by Host 
Station 206/207) 

[01 21 ] The following describes the program-related 
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information which the host station 206 broadcasts. 
[0122] According to the DVB-SI, each program is 
identified by a combination of the following identifiers: 
Network_id (nid) showing a network to broadcast the 
program; Transport Streamjd (tid) showing a physical s 
channel for the program; Servicejd (sld) showing a 
logical channel for the program; and Event_id (eld) that 
identifies the program within trie channel for the pro- 
gram. This combination of the identifiers is the afore- 
mentioned program ID information, and the term w 
"program ID information" is hereafter used to represent 
this combination. 

[0123] FIG. 6 shows the program ID information 
and parts of the program-related information. 
[0124] This program-related information contains is 
the Network Information Table (NIT) 601 and the Event 
Information Tables (EITs) 602-603. 
[0125] The nid in the program ID information spec- 
ifies an NIT that contains sets of information relating to 
one network. 20 
[0126] The tid specifies one set of tuning informa- 
tion (satelltte_delivery_system_descriptor), such as a 
frequency used for one transmission via one physical 
channel, out of sets of tuning information contained in 
the information for one network. 25 
[0127] The sid specifies one service relating to one 
transmission specified by a set of tuning information. 
Service information (service_list_descriptor), which cor- 
responds to one set of tuning information, contains a 
plurality of valid sids. 30 
[0126] The eid specifies, out of sets of program 
information contained in one EIT for one service, a set 
of program information that shows a broadcast starting 
time, a program duration, and other information for one * 
program. 35 
[0129] In order to receive and reproduce a program 
desired by a viewer, the receiving device 202 selectively 
separates and extracts the program-related information 
being broadcasted to obtain the NIT, the tuning informa- 
tion, a service in the service information, and the pro- 40 
gram information that correspond to the desired 
program according to the viewer's instruction given via 
the operating device 203/204. Based on the obtained 
information, the receiving device 202 receives the pro- 
gram. 45 
[0130] NrTs and EITs are broadcasted after having 
been multiplexed as the data information into a trans- 
port stream. The receiving device 202 extracts a neces- 
sary NIT and EIT from the transport stream as follows. 
First, the CPU 309 in the receiving device 202 sets a so 
multiplexing identifier such as a packet ID (PID) and a 
table ID (tablejd) in the demultiplexer 303 as filtering 
conditions. The demultiplexer 303 then separates and 
extracts an NIT or an EIT that meets the set filtering 
conditions, and sends the extracted NIT or EIT to the 55 
memory unit 310 so that the CPU 309 can refer to it. 
[0131] The receiving device 202 obtains the pro- 
gram ID information that specifies a program desired by 
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the viewer by displaying an EPG table on the TV moni- 
tor 304 based on information, used to display the EPG 
table, that has been multiplexed along with a program 
into a digital broadcast, and by having the viewer select 
the desired program in the displayed EPG table. 
[0132] After obtaining the program ID information, 
the receiving device 202 obtains, under the control of 
the CPU 309, the NIT corresponding to the nid in the 
obtained program ID information, that is, the table that 
can be specified by the PID=Ox0010, the 
table_id=0x40, and the nid. 

[0133] Following this, the receiving device 202 
finds, out of sets of tuning information contained in the 
found NIT, a set of tuning information 604 specified by 
the tid in the obtained program ID information. Follow- 
ing this, the CPU 309 searches a plurality of valid sids 
contained in service information corresponding to the 
obtained tuning information 604 for the sid in the 
obtained program ID information. On finding a matching 
sid, the CPU 209 confirms that the sid in the obtained 
program ID information is valid. The CPU 309 then 
obtains a frequency, a modulation method, and other 
necessary information according to the tuning informa- 
tion 604, and controls the tuner 302 to have it tune to the 
appropriate frequency. The CPU 309 then finds the 
EITs 603-604, referring to the PID=0x0012 and the 
table_id=0x4E, and obtains program information 60S, 
contained in the found EIT 603, that corresponds to the 
eid in the program ID information. As a result, the 
receiving device 202 obtains a broadcast starting time 
and a program duration written in the obtained program 
information 605. 

[0134] The following descries control instructing 
information that is contained in an EIT and that is unique 
to the present invention. 

[0135] Various types of information contained in an 
NIT and an EIT are written as descriptors. 
[0136] FIG. 7 shows a data construction of a 
descriptor. As shown in the figure, a descriptor 701 is 
composed of a one-byte tag value 702 that shows a 
type of contents of the descriptor, a one-byte descriptor 
length 703 showing the descriptor data size, and a 
descriptor body 704 of a variable length. 
[0137] For instance, each set of tuning information 
in an NIT is written as a descriptor whose tag value is 
0x41 , and each set of service information in an NIT is 
written as a descriptor whose tag value is 0x43. 
[0138] FIG. 8 shows an example of the control 
instructing information written as a descriptor. The con- 
trol instructing information instructs the receiving device 
202 to send the program ID information to the operating 
devices 203-204. The host stations 206-207 insert this 
control instructing information into an EIT, and broad- 
casts it with a program that offers a prize. 
[0139] As shown in the figure, the control instructing 
information is written as a descriptor whose tag value is 
0xA8 which is a user defined value. The descriptor 
length and the descriptor body of the control instructing 
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information are not referred to, and therefore repre- 
sented by 0x01 , for instance. 

[0140] FIG. 9 shows a broadcast period of the pro- 
gram offering a prize. The host station 206/207 broad- 
casts the control instructing information during the 
broadcast period that starts at "A" and ends at "B". 

(Program ID Information Sent from Receiving Device 
202 to Operating Device 203/204) 

[0141] The following describes a data construction 
used by the receiving device 202 to send the program 
ID information to the operating device 203/204. 
[0142] FIG. 10 shows an example data construction 
arid contents of the first transmission data that contains 
the program ID information sent by the receiving device 
202 to the operating device 203/204. 
[0143] As shown in the figure, the first transmission 
data is composed of the following fields: a one-byte noti- 
fication tag field 801 whose content is a fixed value 
0x00; a two-byte nid description field B02; a two-byte tid 
description field 803; an two-byte sid description field 
804; and a two-byte eid description field 805. 
[0144] This first transmission data shows the pro- 
gram ID information consisting of the nid=0x1234, the 
tid=0x0005, the sid=0x0006, and the eid=0x7890. 

{Information Sent from Operating Device 203/204 to 
Host Station 206/207) 

[0145] The following describes the information to be 
sent from the operating device 203/204 to the host sta- 
tion 206/207. This information is hereafter called 
"device-program information". 

[0146] FIG. 11 shows example data construction 
and contents for the device-program information. 
[0147] As shown in the figure, the device-program 
information is composed of the following fields: a one- 
byte notification tag field 901 whose content is a fixed 
value 0x01; a two-byte nid description field 902; a two- 
byte tid description field 903; a two-byte sid description 
field 904; a two-byte eid description field 905; and a 
one-byte phone number length description field 906; ■ 
and a phone number description field 907 of a variable 
length. 

[0148] This device-program information shows that 
the nid=0x1234, the tid=0x0005, the sid=0x0006, the 
eid~0x7890, and the phone number of the operating 
device 203/204 is "09087654321 

(Construction of Device-Program Information Stored by 
Host Station 206/207) 

[0149] The following describes the data construc- 
tion used by the host station 206/207 to store the 
device-program information which has been, sent from 
the operating device 203/204. 

[0150] On receiving the device-program information 



from the operating device 203/204, the host station 
206/207 places the device-program information into the 
memory unit 502 or the hard disk unit 507 by arranging 
information on the operating device 203/204 into a 
s device information format and arranging the program ID 
information into a program information data format The 
host station 206/207 manages the device-program 
information using these two formats. 
[0151] FIG. 12 shows a device information format 
io 1300, which is composed of the following elements: a 
top program node pointer 1301; a next device node 
pointer 1302; a phone number length 1303; and a 
device phone number description field 1304._ 
[0152] Here, a "program node" refers to an informa- 
is tion set in the program information format, and a "device 
node" refers to an information set in the device informa- 
tion format 

[0153] FIG. 13 shows the program information for- 
mat 1305, which is composed of the following elements: 

20 an nid description field 1306; a tid description field 
1307; an sid description field 1308; an eid description 
field 1309; and a next program node pointer 1310. 
[0154] FIG. 14 shows an example data construction 
for the device-program information which the host sta- 

25 tion 206/207 stores using the data constructions shown 
in FIGs. 12 and 13. 

[0155] In FIG. 14, a variable TOP 1401 represents a 
pointer to a start of a plurality of device nodes (i.e., a 
device node 1402 to a device node 1404) which are 

30 chained together. 

[01 56] The device node 1 402 is also linked to a pro- 
gram node 1405, which is linked to a program node 
1406, which is in turn linked to a program node 1407. 
The device node 1 403 is linked to a program node 1 408, 

35 while the device node 1404 is linked to a program node 
1409. 

Detailed Processing of Digital Broadcast System 200 

40 [0157] The following describes a set of operations 
performed by the digital broadcast system 200 in detail, 
where a program offering prizes is broadcasted to view- 
ers, viewers apply for the prizes, user applications are 
processed, and the winners are decided. 

45 

(Operations of Host Station 206/207) 

[0158] The host station 206/207 broadcasts pro- 
gram-related information, which includes EITs contain- 
so ing the control instructing information described above, 
t while broadcasting a program offering prizes to viewers. 

(Operations of Receiving Device 202) . 

55 [0159] The receiving device 202 performs the 
processing shown in FIG. 15 white receiving and repro- 
ducing a program that has been broadcasted from the 
host station 206/207 in accordance with a viewer's oper- 
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ation. Note that the receiving device 202 also performs 
this processing shown in FIG. 15 when reproducing a 
previously-recorded program in accordance with a 
viewer's operation. 

[0160] FIG. 15 is a flowchart showing a procedure s 
performed by the receiving device 202 when the pro- 
gram-related information is received during program 
reproduction. The CPU 309 in the receiving device 202 
performs this procedure by executing the control pro- 
gram in the memory unit 310 while controlling other w 
units such as the tuner 302, the demultiplexer 303, and 
the IR data send/receive unit 31 1 . 
[01 61 ] The receiving device 202 obtains an EIT that 
corresponds to a program which it is currently receiving 
in accordance with a viewer's instruction, that is, the is 
program being watched by the viewer, and places the 
obtained En" into the memory unit 310 (steps S1001- 
S1002). The receiving device 202 obtains an EIT when- 
ever it starts reproducing a. program or switches 
between programs. 20 
[0162] After the EIT has been placed into the mem- 
ory unit 310, the CPU 309 searches the obtained EIT to 
find program information for the program being 
watched, and assigns an offset of the found program 
information to a variable offs (step S1003). Here, the 25 
"offset" of the program information refers to a start 
address of the program information stored in the mem- 
ory unit 310. 

[0163] Following this, the CPU 309 performs 
processing in. accordance with a set of information 30 
stored as a descriptor in the found program information 
(steps S1 005-S1 010) until it judges that the value of the 
variable offs represents the end of the program infor- 
mation (step S1 004). 

[0164] In more detail, the CPU 301 substitutes a 35 
one-byte value stored in the location indicated by the 
variable offs into a variable tag while substituting a one- 
byte value in the location indicated by the variable offs 
+ 1 into the variable length (step S1005), before judging 
if the value in the variable tag is 0xA8 representing the 40 
control instructing information (step S1006). 
[0165] If so, that is, the control instructing informa- 
tion has been detected, the receiving device 202 gener- 
ates the first transmission data by attaching a 
notification tag 0x00 to the program ID information that 45 
is contained in the found EFT and that corresponds to 
the program currently being watched. The receiving 
device 202 then sends the generated first transmission 
data via the IR data send/receive unit 31 1 to the operat- 
ing device 203/204 (step S1 009). In this way, the receiv- so 
ing device 202 sends the first transmission data shown 
in FIG. 1 0. Following this, the receiving device 202 sub- 
stitutes the sum of the values of the variable offs and 
the variable length and 2 into the variable offs (step 
S1010), and returns the control flow to step S1004. 55 
[0166] On the other hand, on judging that the value 
in the variable tag is not 0xA8 (step S1006), the receiv- 
ing device 202 obtains information corresponding to the 



value in the variable tag (step S1008), performs the 
processing in step S1010, and returns the control flow 
to stepS 1004. 

(Operations of Operating Devices 203-204) 

[0167] FIG. 16 is a flowchart showing a procedure 
performed by the operating device 203 when it has 
received the first transmission data from the receiving 
device 202. The CPU 408 in the operating device 203 
performs this procedure by executing a control program 
in the memory unit 409 while controlling other unite 
such as the tuner 402, the multiplexer/demultiplexer 
403, the encoder/decoder 406, and the IR data 
send/receive unit 41 0. 

[0168] On receiving data via the IR data 
send/receive unit 410 from the receiving device 202 
(step S1201), the CPU 408 judges if the received data 
contains program ID information, that is, if the received 
data is the first transmission data, by recognizing if the 
notification tag of the data is 0x00 (step S1202). 
[0169] If so, the CPU 408 attaches the phone 
number of the operating device 203, which is stored in 
the data memory unit 41 1 as shown in FIG. 4, and a 
notification tag 0x01 to the program ID information in 
the received first transmission data to generate the sec- 
ond transmission data (step SI 203). For instance, when 
receiving the first transmission data shown in FIG. 10, 
the CPU 408 generates the device-program information 
in FIG. 1 1 as the second transmission data. 
[0170] The CPU 408 then controls the tuner 402 to 
phone the phone number of the host station 206/207 
which is stored in the data memory unit 41 1 and sends 
the second transmission data (step S1 204). 
[0171] As a result of the above processing, the 
viewer will be automatically entered the prize contest in 
the program he is watching via his operating device 203. 

(Operations^ Host Station 206/207 that Has Received 
Second Transmission Data) 

[0172] FIG. 17 is a flowchart showing the process- 
ing of the host station 206 to store the second transmis- 
sion data that has been transmitted from the operating 
device 203/204. The CPU 501 in the host station 206 
performs this processing by executing a control program 
in the memory unit 502 while controlling other units 
such as the communication unit 508. 
[0173] The CPU 501 initializes the variable TOP in 
FIG. 14 by substituting nil showing that the value of the 
variable TOP is invalid into the variable TOP (step 

51501) . 

[0174] ! On receiving data via the communication 
unit 508 from the operating device 203/204 (step 

51502) , the CPU 501 judges if the transmitted data is 
the device-program information, that is, the second 
transmission data containing the program ID informa- 
tion and the operating device phone number by recog- 
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ntzing if the notification tag of the transmitted data is 
0x01 (step S1 503). 

[0175] If so, the CPU 501 substitutes the value in 
the variable TOP into a global variable IpO (step S1 504), 
and searches the memory unit 502 or the hard disk unit s 
507 to judge if the received second transmission data 
has already been stored in the memory unit 502 or the 
hard disk unit 507 (step S1505). This search will be 
described later in detail. 

[0176] The CPU 501 store the second transmission 10 
data into the memory unit 502 or the hard disk unit 507 
(step S1507) only when it finds that the received second 
transmission data has not been stored yet (step S1 506). 
This is to say, the CPU 501 avoids registering the same 
second transmission data more than once by referring 15 
to the operating device phone number of each viewer 
and the program ID information specifying the program 
watched by the viewer. 

[0177] Here, the CPU 501 registers the received 
second transmission data, using the device information 20 
format and the program information format shown in 
FIGs. 12 and 13. The host station 206/207 later selects 
a prizewinner out of the data that has been registered in 
this way. This registration processing in step S1507 will 
be described later in detail. 25 
[0178] The following describes the search in step 
S 1505 in detail. 

[0179] FIG. 1 8 is a flowchart showing this process- 
ing. 

[0180] The CPU 501 judges if the global variable 30 
IpO is nil (step S1 601). If so, the CPU 501 sets a return 
value as indicating that the received second transmis- 
sion data has not been registered yet (step S1609), and 
terminates the search. 

[0181] On the other hand, on judging that the global 35 
variable IpO is not nil, meaning the global variable IpO 
indicates a device node, the CPU 501 further judges if 
the content of the device phone number description field 
in the device node indicated by the global variable IpO is 
the same as the phone number written in the received 40 
second transmission data (step S1602). If not, which 
means that the second transmission data has been sent 
from a different operating device to the operating device 
currently indicated by the global variable IpO, the CPU 
501 substitutes the value in the next device node pointer 45 
in the current- device node into the global variable IpO 
(step S1 608), and returns the control flow to step S1 601 
to make the judgement. . 

[0182] On judging that contents of the device phone 
number description field are equal to the phone number 
written in the received second transmission data in step 
S1602, the CPU 501 substitutes the value in the top 
program node pointer in the device node indicated by 
the variable IpO into a variable ep, which is a local vari- 
able used for the search (step S1603). Following this, 
the CPU 501 judges if the variable ep. is nil (step 
S1604), and if not, which means that the variable ep 
indicates a program node, the CPU. 501 judges if the 



program ID information in a program node indicated by 
the variable ep are equal to the program ID information 
written in the received second transmission data (step 
S1605). If so, the CPU 501 sets a return value as indi- 
cating that the received second transmission data has 
been already registered (step S1606) and terminates 
the search. If not, the CPU 501 substitutes the value in 
the next program node pointer in the same program 
node into the variable ep (step S1607), and returns the 
control flow to step S1 604 to make the judgement. 
[0183] On the other hand, on judging that the varia- 
ble ep is nil in step S1604, the CPU 501 sets a return 
value as indicating that the received second transmis- 
sion data has not been registered yet (step S1 609), and 
terminates the search. 

[0184] Note that when the CPU 501 sets a return 
value as indicating that the second transmission data 
has not been registered yet in step S1 609, the global 
variable IpO can indicate either nil or a device node for 
an operating device that sent the second transmission 
data. This is to say, the global variable IpO indicates the 
former when a device node for the operating device that 
sent the second transmission data has not been pro- 
duced yet, while the global variable IpO indicates the lat- 
ter when a program node corresponding to the second 
transmission data has not been produced yet although 
the device node for the operating device has been 
already produced. 

[0185] The following describes the registration in 
step 1507 in FIG. 17 in detail. 

[0186] FIG. 1 9 is a flowchart showing this process- 
ing performed by the CPU 501 . 

[0187] The CPU 501 produces a program node, 
sets a pointer to the produced program node in a varia- 
ble ep (step S1701), and sets the program ID informa- 
tion written in the received second transmission data in 
the program node indicated by the variable ep, which is 
a local variable used for this registration (step S1 702). 
[01 88] Following this, the CPU 501 judges if the glo- 
bal variable IpO is nil (step S1703). If so, which means 
that a device node for the operating device that sent the 
second transmission data has not been produced yet, 
the CPU 501 produces a device node for the operating 
device, and sets a pointer to the produced device node 
in a local variable optr (step S1 704). After this, the CPU 
501 sets the phone number written in the second trans- 
mission data in the device phone number description 
field of the device node indicated by the local variable 
optr, and substitutes nil into the top program node 
so pointer in the same device node (step S1 705). The CPU 
501 then substitutes the value in the variable TOP into 
the next device node pointer in the produced device 
node, and substitutes the value in the variable optr into 
the variables TOP and IpO (step S1706). This process- 
55 ing results, when a plurality of other device nodes 
already exist, in the produced device node being placed 
between the variable TOP and a start of other device 
nodes, all of which are chained together. 
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[0189] The control flow moves to step S1707 from 
either step S1706 or from step SI 703 if the CPU 501 
judges that the global variable IpO is not nil. The CPU 
501 substitutes the value in the top program node 
pointer in the device node indicated by the variable IpO 
into the next program node pointer in the program node 
indicated by the variable ep (step S1707), and substi- 
tutes the value in the variable ep into the top program 
node pointer in the device node indicated by the varia- 
ble IpO (S1708). This completes the registration of the 
second transmission data and links the produced 
device node to the produced program node at the start 
of a plurality of program nodes, all of which are chained 
together. - 

[0190] For instance, on receiving the second trans- 
mission document shown in FIG. 11 from the operating 
device 203/204 and on performing the above registra- 
tion in FIG. 19, the host station 206 stores data as 
shown in FIG. 14, where a program node 1405 has 
been newly produced and inserted into the chained 
data construction. In this embodiment, there are a plu- 
rality of programs offering prizes as shown in the figure, 
and viewers who watch more of such programs are 
more likely to win a prize. 

[0191] The host station 206 stores received second 
transmission data using the data construction shown in 
FIG. 14, and its CPU 501 selects a prizewinner out of 
viewers of programs when the predetermined time has 
come. 

[0192] FIG. 20 is a flowchart showing the process- 
ing performed by the CPU 501 to select a prizewinner. 
[0193] The CPU 501 calculates the total number of 
viewings made by the viewers, and substitutes the 
return value obtained from the calculation into a variable 
num (step S4101). The CPU 501 then selects a prize- 
winner using the variable num as an argument (step 
S4102). The CPU 501 performs the above calculation 
and selection by invoking programs similar to subrou- 
tines, and controls other units such as the communica- 
tion unit 508 for the selection. 

[0194] The following describes the calculation in 
step S4101 and the selection in step S4102 in detail. 
[0195] FIG. 21 is a flowchart showing the calcula- 
tion processing in step 41 01 . 

[0196] The CPU 501 substitutes the value in the 
variable TOP into the variable optr, and substitutes 0 as 
the initial value into a variable 1, which is used to calcu- 
late the total number of viewings made by viewers (step 
S4201). 

[0197] The CPU 501 then judges if the variable optr 
is nil (step S4202), and if not, the CPU 501 substitutes 
the value in the top program node pointer in the device 
node indicated by the variable optr into the variable 
eptr (step S4203). 

[0198] Following this, the CPU 501 repeats the 
processing in step S4205 to increment the variable i by 
one and the processing in step S4206 to substitute the 
value in the next program node pointer in the program 



node indicated by the variable eptr into the variable eptr 
until it judges that the variable eptr is nil (step S4204). 
[0199] On judging that the variable eptr is nil in 
step S4204, the CPU 501 substitutes the value in the 

5 next device node pointer in the device node indicated by 
the variable optr into the variable optr (step S4207), 
and judges if the variable optr is nil (step S4202). 
[0200] If so, which means that the variable i at this 
point indicates the total number of viewings that have 

io been made by all viewers, the CPU 501 regards the var- 
iable i as the return value (step S4208) and terminates 
the calculation processing. 

[0201] FIG. 22 is a flowchart showing the detailed 
processing in step S4102 in FIG. 20 performed by the 

is CPU 501 to select a prizewinner. 

[0202] The CPU 501 generates a random number 
that is an integer in a range from 0 to the argument 
minus one (step S4301). This argument has. been gen- 
erated by the calculation in step S4101 as the total 

20 number of viewings made by viewers. After this, the 
CPU 501 substitutes the generated random number into 
the variable pos (step s4301 ), and substitutes the value 
in the TOP variable and 0 respectively into the variable 
optr and the variable i (step S4302). 

25 [0203] Following this, the CPU 501 judges if the var- 
iable optr is nil (step S4303). If so, the CPU 501 
regards that there is no candidates for a prizewinner 
and so terminates the processing, or if not, the CPU 501 
substitutes the value in the top program node pointer in 

30 the device node indicated by the variable optr into the 
variable eptr (step S4304). 

[0204] The CPU 501 then judges if the variable eptr 
is nil (step S4305), and if so, the CPU 501 substitutes 
" the value in the next device node pointer in the device 
35 node indicated by the variable optr into the variable 
optr (step S4310), and makes the judgement in step 
S4303. 

[0205] When judging that the variable eptr is not nil 
in step S4305, the CPU 501 further judges if the varia- 

40 ble i indicates the same value as the variable pos (step 
S4306). If not, the CPU 501 increments the variable i by 
one in step S4308, substitutes the value in the next pro- 
gram node pointer in the program node indicated by the 
variable eptr into the variable eptr in step S4309, and 

45 returns the control flow to step S4305. 

[0206] When judging that the variable i indicates 
the same value as the variable pos, the CPU 501 con- 
trols the communication unit 508 to phone the phone 
number in the device phone number description field in 

so the device node indicated by the variable optr, and send 
a message, which has been recorded in advance, to tell 
the viewer he has won a prize (step S4307). In this way, 
the host station 206 sends the notification message to 
the viewer's operating device 203/204. 

55 

Second Embodiment 

[0207] The following describes the digital broadcast 
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system according to the second embodiment of the 
present invention. 

Digital Broadcast System Overview 

[0208] The digital broadcast system of the second 
embodiment has basically the same construction as in 
the first embodiment (see FIG. 1) and comprises host 
stations, a receiving device, and operating devices. The 
present digital broadcast system is capable of providing 
services relating to a quiz show which it broadcasts. A 
viewer of this quiz show inputs an answer to a quiz 
question to his operating device and instructs the oper- 
ating device to send the inputted answer to the host sta- 
tion. When this answer is correct, the host station 
notifies the viewer. 

Broadcasting bv Host Station 

[0209] The host station of the second embodiment 
inserts the control instructing information as described 
in the first embodiment into an EIT, and broadcasts the 
EIT together with a quiz show. 

Receiving Device 

[0210] The receiving device of the present embodi- 
ment is the same as In the first embodiment (see FIG. 
2). Specifically, the present receiving device detects the 
control instructing information while receiving the quiz 30 
show in accordance with the viewer's operation at the 
same time. On detecting the control instructing informa- 
tion, the receiving device sends to the operating device 
the program ID information for the quiz show in the for- 
mat of the first transmission data shown in FIG. 1 0. 35 

Operating Device 

[0211] The operating device of the present embodi- 
ment has basically the same hardware construction as 40 
in the first embodiment although a memory unit in the 
present operating device stores a different control pro- 
gram from the program used for the first embodiment 
and the CPU executes this control program. This results 
in the present operating device performing the process- 45 
ing shown in FIG. 23 instead of the processing in FIG. 
16 after receiving the first transmission data from the 
receiving device. 

[0212] FIG. 23 is a flowchart showing this process- 
ing, which the CPU in the operating device performs so 
while controlling other units such as the tuner, the multi- 
plexer/demultiplexer, the encoder/decoder, and the IR 
data send/receive unit. 

[0213] On receiving data via the IR data 
send/receive unit from the receiving device (step 55 
S2101), the CPU judges if the received data.contains 
the program ID information by recognizing if a notifica- 
tion tag of the data is 0x00 (step S2102). 



[0214] If so, the CPU awaits for an input of an 
answer to a quiz question from the viewer (step S2103), 
receives the viewer's answer, and attaches the viewer's 
answer and the phone number of the operating device, 
5 which is stored in the data memory unit as shown in 
FIG. 4, along with a notification tag 0x02 to the program 
ID information in the received data to generate the sec- 
ond transmission data (step S21 04). 
[0215] FIG. 24 shows example construction and 
10 contents of this second transmission data generated in ' 
step S2104. The second transmission data for the 
present embodiment is composed of the following 
fields: a notification tag field 1901: an nid description 
field 1 902; a tid description field 1 903; an sid description 
15 field 1904; an eid description field 1905; a quiz answer 
field 1906; a phone number length description field 
1907; and a phone number description field 1908. 
[0216] The CPU in the operating device generates 
this second transmission data shown in the figure when 
20 receiving the quiz answer input as 80 from the viewer 
and the first transmission data shown in FIG. 10 from v 
the receiving device. 

[0217] The CPU then controls the tuner and other 
units to phone the phone number of the host station and 
send the generated second transmission data to the 
host station (step S2105). 

[0218] In this way, on receiving an input from the 
viewer of the quiz show, the operating device sends this 
quiz answer to the host station. 

Reception of Quiz Answer bv Host Station 

[0219] The host station of the present embodiment 
has basically the same hardware construction as in the 
first embodiment although it stores a different control 
program from the first embodiment in the memory unit. 
The CPU in the host station therefore operates differ- 
ently. 

[0220] The following describes the processing of 
the present host station that has received the second 
transmission data from the operating device. 
[0221] FIG. 25 is a flowchart showing this process- 
ing which the CPU in the receiving device perform by 
executing the control program in the memory unit and 
controlling other units such as the communication unit. 
[0222] On receiving data via the communication 
unit from the operating device (step S2201), the CPU 
judges if the data is the second transmission data con- 
taining the viewer's quiz answer by recognizing if the 
notification tag of the data is 0x02 (step S2202). 
[0223] If so, the CPU judges from the program ID 
information in the received second transmission data if 
a program specified by the program ID information is a 
predetermined quiz show (step S2203), and if so, the 
CPU further judges if the quiz answer is equal to a pre- 
determined answer (step S2204). If so, the CPU con- 
trols the communication unit to phone the phone 
number in the phone number description field of the 
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second transmission data and send an message notify- 
ing the viewer that his answer is right (step S2205), and 
returns the control flow to step S2201 . 
[0224] On the other hand, when judging that the 
notification tag is not 0x02 (step S2202), or that the pro- s 
gram specified by the program ID information is not the 
predetermined quiz show (step S2203), or that the 
viewer's answer is not equal to the predetermined 
answer (step S2204), the CPU returns the control flow 
to step S2201 and awaits for incoming data. w 
[0225] As a result of the above processing by the 
host station, the viewer who has inputted a quiz answer 
while watching a predetermined quiz show can be 
informed when his answer is right 

15 

Third Embodiment 

[0226] The following describes the digital broadcast 
system according to the third embodiment of the 
present invention. 20 

Digital Broadcast System Overview 

[0227] The digital broadcast system of the present 
embodiment comprises host stations, a receiving 25 
device, and operating devices as in the first embodi- 
ment (see FIG. 1). 

[0228] With the digital broadcast system of the 
present embodiment, the host station sends key infor- 
mation used to descramble a scrambled program to the 30 
receiving device in accordance with a broadcast being 
watched by the viewer and a viewer's operation. The 
receiving device descrambles the scrambled program 
using the key information when reproducing the pro- 
gram. 35 

Broadcasting of Fee-Based PPV Programs and Com- 
mercials that Advertise Programs by Host Station 

[0229] The host station for the present embodiment 40 
inserts a descriptor containing the program ID informa- . 
tion specifying a fee-based program such as a PPV pro- 
gram, and a tag whose value is OxAA, which is a user 
defined value, into an EIT, and broadcasts the EIT 
together with a commercial that advertises the fee- 45 
based program. . The above descriptor is hereafter 
called program order control information. The host sta- 
tion broadcasts the commercial several times before 
broadcasting the fee-based program. 
[0230] When broadcasting the fee-based program, so 
on the other hand, the host station broadcasts an EIT 1 
that contains a descriptor whose tag value is 0xA9, 
which is a user defined value. This descriptor is hereaf- 
ter called fee-based program control information. 
[0231] FIG. 26 shows example contents of an EIT 55 
4700 broadcasted with a commercial and an EIT 4710 
broadcasted with a fee-based program advertised in the 
commercial. 
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[0232] The EIT 4700 contains program information 
having the eid=0x9999. This program information is for 
a commercial that advertises a fee-based program 
specified by the nid=0x1234, the tid=0x0005, the 
sid=0x0006, and the eid=0x7890, which are contained 
in program order control information 4702. On the other 
hand, the EIT 4710 contains program information and 
fee-based program control information 4712 for the fee- 
based program. 

[0233] Note that FIG. 26 shows that the program 
order control information and the fee-based program 
control information are contained in different EITs to be 
broadcasted with a commercial and a fee-based pro- 
gram respectively. However, the program order control 
information and the fee-based program control informa- 
tion may be contained in the same EIT. 

Receiving Device 

[0234] The receiving device of the second embodi- 
ment has basically the same hardware construction as 
in the first embodiment although the memory unit in the 
present receiving device stores a different control pro- 
gram from the first embodiment, and the CPU in the 
receiving device executes this control program. This 
results in the present receiving device performing the 
processing shown in FIG. 27 while receiving a. broad- 
cast from the host station in accordance with a viewer's 
operation. Note that the memory unit of the present 
embodiment stores the receiving device's phone 
number, which is a phone number used to phone the 
communication unit in the receiving device. 
[0235] FIG. 27 shows the aforementioned process- 
ing by the CPU in the present receiving device. In per- 
forming this processing, the CPU controls other units 
such as the tuner, the demultiplexer, and the IR data 
send/receive unit. 

[0236] The processing shown in this figure is similar 
to the processing in FIG. 15 although the processing 
after reception of the program order control information 
and the fee-based control information is unique to the 
present embodiment The following describes this 
unique processing. 

[0237] After finding the program information for a 
commercial currently being broadcasted, the CPU 
detects a descriptor whose tag value is OxAA (step 
S3306), generates transmission data containing the 
program ID information, written in the detected descrip- 
tor, that specifies a fee -based program advertised in the 
current commercial, and controls the IR data 
send/receive unit to send the generated transmission 
data to the operating device (step S3307). 
[0238] FIG. 28 shows example construction and 
contents of this transmission data, which the receiving 
device has generated in step S3307 based on the 
descriptor of the program order control information 4702 
in FIG. 26 while receiving the commercial at the same 
time. 
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[0239] As shown in the figure, the transmission data 
is composed of the following fields: a notification tag 
field 4501 whose content is OxOA; an nid description 
field 4502; a tid description field 4503; an sid description 
field 4504; and an eid description field 4505. 
[0240] On the other hand, after finding the program 
information for the fee-based program currently being 
broadcasted, the CPU detects a descriptor whose tag 
value is 0xA9 (step S3308), generates transmission 
data by attaching a phone number of the receiving 
device and a notification tag 0x05 to the program ID 
information that is contained in the found EIT and that 
corresponds to the fee-based program, and controls the 
IR data send/receive unit to send the generated trans- 
mission data to the operating device (step S3309). 
[0241] FIG. 29 shows example construction and 
contents of this transmission data which the receiving 
device generates in step S3309 based on the fee-based 
program control information 4712 in FIG. 26 while 
receiving the fee-based program. 
[0242] As shown in the figure, this transmission 
data is composed of the following fields: a notification 
tag field 3101 whose content is 0x05; an nid description 
field 31 02; a tid description field 31 03; an sid description 
field 3104; an eid description field 3105; a phone 
number length description field 3106; a receiving device 
phone number description field 31 07. 
[0243] In this way, the receiving device transmits 
the transmission data shown in FIG. 28 to the operating 
device while receiving the commercial broadcast to 
advertise the fee-based program from the host station, 
and then transmits the transmission data shown in FIG. 

29 to the operating device while receiving the fee-based 
program. 

Operating Device 

, [0244] The operating device of the present embodi- 
ment has basically the same hardware construction as 
in the first embodiment (see FIG. 3) although a memory 
unit in the present operating device stores a different 
control program from the first embodiment and the CPU 
executes this control program. As a result, the present 
operating device performs the processing shown in FIG. 

30 instead of the processing in FIG. 16 after receiving 
the transmission data from the receiving device. Note 
that the memory unit in the present operating device 
stores a membership number that identifies the viewer, 
that is, the user of the operating device. 

[0245] FIG. 30 is a flowchart showing this process- 
ing which the CPU in the present operating device per- 
forms while controlling other units such as the tuner, the 
multiplexer/demultiplexer, the encoder/decoder, and the 
IR data send/receive unit. 

[0246] On receiving data via the IR data 
send/receive unit from the receiving device (step 
S2601 ), the CPU judges if the notification tag of the data 
is 0x00, 0x05, or others (steps S2602 and S2607). 



[0247] When the notification tag is OxOA, meaning 
that the received data has been generated based on the 
program order control information and sent from the 
receiving device during^ a commercial broadcast, the 
5 CPU performs the processing from steps S2603-S2606 
which relates to ordering the fee-based program. 
[0248] In more detail, the CPU has the display unit 
display a message that prompts the user to push a pre- 
determined operating key to order the fee-based pro- 
10 gram advertised by the commercial, and awaits for the 
user's input (step S2603). On receiving the user's input 
(step S2604), the CPU generates transmission data 
(hereafter third transmission data) by attaching the 
membership number for the user and a notification tag 
15 0x04 to the program ID information contained in the 
received data, which is the transmission data shown in 
FIG. 28 (step S2605). The CPU then controls the tuner 
to phone the host station and send the generated third 
transmission data (step S2606). 
20 [0249] FIG. 31 shows an example construction and 
contents of the third transmission data which the oper- 
ating device sends to the host station in step S2602 dur- 
ing the commercial broadcast. 

[0250] As shown in the figure, the third transmission 

25 data is composed of the following fields: a notification 
tag field 2401 whose content is 0x04; an nid description 
field 2402; a tid description field 2403; an sid description 
field 2404; an eid description field 2405; and a member- 
ship number field 2406. 

30 [0251] On the other hand, when judging in step 
S2607 that the notification tag is 0x05, meaning that the 
received data has been generated and sent based on 
the fee-based program control information during the 
fee-based program, the CPU performs the processing in 

35 steps S2608-S2609 to enable, the user to descramble 
the fee-based program which he has ordered. 
[0252] In more detail, the CPU generates transmis- 
sion data (hereafter fourth transmission data) by attach- 
ing the membership number in the memory unit and a 

40 notification tag 0x06 to the program ID information and 
the receiving device phone number which are contained 
in the received data, which is the transmission data 
shown in FIG. 29 (step S2608). The CPU then controls 
the tuner to phone the host station and send the gener- 

45 . ated fourth transmission data to the host station (step 
S2609). 

[0253] FIG. 32 shows example construction and 
contents of the fourth transmission data which the oper- 
ating device sent to the host station during the fee- 

50 based program. 

[0254] As shown in the figure, the fourth transmis- 
sion data is composed of the following fields: a notifica- 
tion tag field 3201 whose content is 0x06; an nid 
description field 3202; a tid description field 3203; an sid 

55 description field 3204; an eid description field 3205; a 
membership numberfield 3206; a phone number length 
description field 3207; and a -receiving device phone 
number description field 3208. 
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[0255] In this way, when the viewer, who is watching 
a commercial broadcast for a fee-based program and 
has the above operating device, orders the fee-based 
program via the operating device, the operating device 
sends the program ID information for the fee-based pro- 5 
gram and the membership number of the viewer to the 
host station. When the viewer watches a fee-based pro- 
gram that has been scrambled, on the other hand, the 
operating device sends to the host station the program 
ID information for the fee-based program, the member- w 
ship number for the viewer, and the phone number of . 
the receiving device being used by the viewer to watch 
the fee-based program. 

Reception of Data from Operating Device by Host Sta- 15 
tion 

[0256] The host station of the present embodiment 
has basically the same hardware construction as in the 
first embodiment although the memory unit in the 20 
present host station stores a different control program 
from the first embodiment, so that the processing of the ' 
CPU differs. 

[0257] When receiving, from the operating device, 
the third transmission data whose notification tag is 25 
0x04 and that relates to ordering the fee-based pro- 
gram, the host station stores the received third trans- 
mission data by arranging it into a viewer information 
format and the program information format which is 
shown in the first embodiment. 30 
[0258] FIG. 33 shows the viewer information format 
2700, which is composed of the following elements: a 
top program node pointer 2701 ; a next membership 
node pointer 2702; and a membership number field 
2703. The above "membership node" refers to an infor- 35 
mation set in the viewer information format 
[0259] FIG. 34 shows an example state of data that 
has contents of a plurality of sets of third transmission 
data stored by the host station using the data construc- 
tions in FIGs. 33 and 13. 40 
[0260] In FIG. 34, a variable TOP 2801 represents a 
pointer to a start of the plurality of membership nodes 
(i.e., a membership node 2802 to a membership node 
2804) which are chained together. 

[0261] The membership node 2802 is linked to a 45 
plurality of chained program nodes 2805-2807, which 
have been generated based on the third transmission 
data sent from the operating device that stores the 
membership number written . in the membership node 
2802. Similarly, the membership node 2803 is linked to so 
a program node 2808, and the membership node 2804 
is linked to a program node 2809. 
[0262] The following describes the processing by 
the host station that has received the third transmission 
data from the operating device. 55 
[0263] FIG. 35 is a flowchart showing this process- 
ing of the host station. The CPU in the host station per- 
forms this processing by executing a control program 



36 

stored in the memory unit while controlling other unite 
such as a communication unit. 

[0264] The CPU initializes the variable TOP by sub- 
stituting into it nil showing that the value in the variable 
TOP is invalid (step S3501). 

[0265] On receiving data via the communication 
unit from the operating device (step S3502), the CPU 
judges if the data is the third transmission data as 
shown in FIG. 31 by recognizing if the notification tag of 
the data is 0x04 (step S3503). 

[0266] If so, the CPU searches the memory unit or 
the hard disk unit to judge if the received third transmis- 
sion data has been already stored in the memory unit or 
the hard disk unit (step S3504). This search will be 
described later in detail. 

[0267] . The CPU stores the third transmission data 
into the memory unit or the hard disk unit (step S3506) 
only when it judges from the result of the search that the 
received third transmission data has not been stored yet 
(step S3505). In this way, the CPU avoids having the 
same third transmission data registered more than once 
by referring to the program ID information specifying the 
ordered fee-based program. Here, to "register" the third 
transmission data means to place the program ID infor- 
mation and the membership number in the transmission 
data into the memory unit or the hard disk unit, by 
arranging them into the program information format in 
FIG. 13 and the viewer information format in FIG. 33. 
This registration in step S3506 will be described in detail 
later. 

[0268] On the other hand, on judging that the notifi- 
cation tag of the transmitted data is not 0x04 in step 
S3503, the CPU further judges if the received data is 
the fourth transmission data by recognizing if the notifi- 
cation tag of the received data is 0x06 (step S3507). If 
so, the CPU searches the memory unit or the hard disk 
unit to judge if the host station has already registered 
the third transmission data corresponding to the pro- 
gram ID information and the membership number in the 
fourth transmission data (step S3508). On judging so 
(step S3509), the CPU controls the communication unit 
to phone the receiving device phone number written in 
the received fourth transmission data and send the key 
information to descramble the fee-based program (step 
S3510). 

[0269] The following describes the search in steps 
S3504 and S3508 in detail. 

[0270] FIG. 36 is a flowchart showing the procedure 
for this search. 

[0271] The CPU substitutes the value in the varia- 
ble TOP 2801 shown in FIG. 34 into the variable optr, 
which is a local variable used for this search (step 

53601) , and judges if the variable optr is nil (step 

53602) . If so, the CPU 501 sets a return value as indi- 
cating that the received data has not been registered 
yet (step S3610), and terminates the search. 

[0272] On the other hand, when judging that the 
global variable optr is not nil, which means that the var- 
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iable optr indicate? a membership node, the CPU fur- 
ther judges if contents of the membership number field 
in the membership node indicated by the variable optr 
are the membership number written in the received 
transmission data (step S3603). If not, which means 
that the transmission data has been sent from an oper- 
ating device differing from the operating device that has 
the membership number contained in the membership 
node indicated by the variable optr, the CPU substitutes 
contents of the next membership node pointer in the 
current membership node into the global variable optr, 
(step S3609), and returns the control flow to step S3602 
to make the judgement. 

[0273] When giving the "YES" judgement in step 
S3603, the CPU substitutes the value in the variable 
optr into a global variable IpO, and substitutes the value 
in the top program node pointer in the membership 
node indicated by the variable optr into a variable eptr 
(step S3604). Note that the global variable IpO is a vari- 
able whose value is to be passed to the processing to 
register the third transmission data in step S3506 in 
FIG. 35, which will be described later, while the variable 
eptr is a local variable used for this search processing. 
The CPU then judges if the variable eptr is nil (step 
S3605). 

[0274] When giving the "NO" judgement in step 
S3605, which means that the variable eptr indicates a 
program node, the CPU judges whether the program ID 
information in the program node indicated by the eptr is 
equal to the program ID information written in the 
received third transmission data (step S3606). If so, the 
CPU sets a return value as indicating that the received 
third transmission data has been already registered 
(step S3607) and terminates the search. If not, the CPU 
substitutes the value in the next program node pointer in 
the same program node into the variable eptr (step 
S3608), and returns the control flow to step S3605. 
[0275] On the other hand, when judging that the 
variable eptr is nil in step S3605, the CPU sets a return 
value as indicating that the received transmission data 
has not been registered yet (step S3610), and termi- 
nates the search. 

[0276] Note that when the CPU sets a return value 
as indicating that the received transmission data has 
not been registered yet as a result of the above search, 
the global variable IpO can indicate either nil or a mem- 
bership node corresponding to a membership number 
stored by an operating device that sent the transmission 
data. This is to say, the global variable IpO indicates the 
former when a membership node corresponding to a 
membership number stored by the operating device that 
sent the transmission data has not been registered yet, 
or indicates the latter when a program node corre- 
sponding to the received transmission data has not 
been registered although the membership node corre- 
sponding to the operating device has been already reg- 
istered. 

[0277] The following describes the aforementioned 



registration processing in step 3506 in FIG. 35. 
[0278] FIG. 37 is a flowchart showing this registra- 
tion processing performed by the CPU in the host sta- 
tion. 

5 [0279] The CPU produces a program node, sets a 
pointer to the produced program node in a variable ep 
(step S3001 ), and sets the program ID information con- 
tained in the received third transmission data in the pro- 
duced program node indicated by the variable ep (step 
10 S3002). This variable ep is a local variable used for this 
registration processing. Following this, the CPU judges 
if the global variable IpO, which has been given as a 
result of the search.in step s3504 in FIG. 35, is nil (step 
S3003), and if so, which means that a membership 
15 node corresponding to the operating device that sent 
the third transmission data has not been produced yet, 
the CPU produces a membership node for the operating 
device, and sets a pointer to the produced device node 
in a local variable optr (step S3004). After this, the CPU 

20 sets the membership number contained in the received 
third transmission data in the membership number field 
of the produced membership node indicated by the local 
variable optr, and sets the value in the top program 
node pointer contained in the produced membership 

25 node at nil (step S3005). The CPU then substitutes the 
value in the variable TOP into the next membership 
node pointer in the device node indicated by the varia- 
ble optr, and substitutes the value in the variable optr 
into the variables TOP and IpO (step S3006). As a 

30 result, when a plurality of other membership nodes have 
already existed, the produced membership node is 
placed between the variable TOP and a start of these 
membership nodes, all of which are chained together. 
[0280] The control flow moves to step S3007 from 

35 either step S3006 or step S3003 where the CPU has 
judged that the global variable IpO is not nil. The CPU - 
substitutes the value in the top program node pointer in 
the membership node indicated by the variable IpO into 
the next program node pointer in the program node indi- 

40 cated by the variable ep (step S3007), and substitutes 
the value in the variable ep into the top program node 
pointer contained in the membership node indicated by 
the variable IpO (S3008). This terminates the registra- 
tion processing and results in linking the produced 

45 membership node to the produced program node at a 
start of a plurality of program nodes which are chained 
together. 

[0281] For instance, when receiving the third trans- 
mission data shown in FIG. 31 from the operating 

so device and performing the above registration in FIG. 37, 
the host station stores data in a state as shown in FIG. 
34, where a program node 2805 has been produced 
and placed in the chained construction. 
[0282] The above processing shown in FIGs. 35-37 

55 by the host station allows the viewer, who is watching a 
commercial broadcast advertising a fee-based pro- 
gram, to order the fee-based program by performing a 
simple operation such as pushing an operating key (a 
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"pay" key) on his operating device. Thereafter, once the 
receiving device has received and displayed the scram- 
bled fee-based program, the viewer can descramble 
and watch the fee-based program. If the viewer carries 
the operating device with him, he can order a fee-based 5 
program while watching a commercial broadcast for a 
fee-based program using one receiving device that 
receives and presents a digital broadcast, and watch 
the fee-based program using another receiving device 
similar to the former receiving device, since the host sta- 70 
tion sends key information for the descrambling to the 
latter receiving device. 

Supplementary Explanation 

15 

[0283] The above first to third embodiments have 
been used to describe the digital broadcast system of 
the present invention although it should be clear that the 
present invention is not limited to these embodiments. 
Possible modifications are described beiow. 20 

1. The number of receiving devices, operating 
devices, and host stations in the digital broadcast 
system is not limited to the number shown in FIG. 1 , 
which is to say, the digital broadcast system may 25 
comprise any number of receiving devices, operat- 
ing devices, and host stations. 

2. The first to third embodiments describe the host 
station as one device that broadcasts a digital 
broadcast in addition to providing services such as 30 
selection of a prizewinner and transmission of a 
message to notify a viewer that his quiz answer is 
correct and the key information for the descram- 
bling in accordance with data sent from the operat- 
ing device. However, it is alternatively possible for 35 
the host station to only broadcast a digital broad- 
cast and for another device to receive data from the 
operating device and provide services in accord- 
ance with the received data. This is to say, trans- 
mission of a digital broadcast and processing to 40 
provide services may be performed separately by 
different devices. 

3. The receiving device for the first to third embodi- 
ments uses an IR signal to send data to one or 
more operating devices although the receiving 45 
device may alternatively use a different transmis- 
sion method, such as a radio wave, to send the 
data. 

In order to provide a service to a viewer as 
soon as he watches a broadcasted digital program so 
reproduced by the receiving device, it is appropriate 
for the receiving device to use a transmission 
method such as an IR signal or a radio wave that 
has a small output of 1 .0 mW or lower to send data 
to the viewer's operating device at a small distance 55 
from the receiving device. 

In the first to third embodiments, the operating 
device uses a public phone network to send data to 



the host station, although the operating device may 
use a different network such as a dedicated net- 
work instead of the public phone network. 

The operating device of the present invention 
does not need to have a function of a cellular phone 
if the operating device is capable of sending data to 
the host station. This is to say, the operating device 
may alternatively be other devices such as a Per- 
sonal Handyphone System (PHS), a radio device, 
or a conventional home telephone, although in 
order to provide a service to each viewer in accord- 
ance with a program he is watching, the operating 
device should be portable to enable each viewer to 
take it with him. 

4. In the first to third embodiments, the host station 
broadcasts a program using an MPEG2 transport 
stream according to the ISO/IEC 13818 and the 
program-related information according to the DVB- 
SI although the host station may alternatively use 
other methods to broadcast the program and the 
program-related information. 

Instead of the combination of the nid, the tid, 
the sld, and the eid used in the above embodi- 
ments, a combination of Bouquet_id, Service_id, 
and Eventjd according to the DVB-SI may be used 
as the program ID information. 

The host station does not necessarily have to 
send, information such as the program ID informa- 
tion specifying a program the viewer is watching 
while broadcasting the program at the same time as 
long as this information can be obtained by the 
receiving device when the viewer watches the pro- 
gram. For instance, the receiving device may obtain 
the information specifying the program via the Inter- 
net or the like, based on the channel used for the 
program, a time at which the receiving device has 
received the program, or other such information. 

5. In the first to third embodiments, the nid, the tid, 
the sid, and the eid which specify a program 
watched by the viewer are sent from the receiving 
device to the operating device. The operating 
device then attaches other information to the 
received program ID information and sends it to the 
host station, which then provides a predetermined 
service for the program such as selecting a prize- 
winner. However, the nid, the tid, the sid, and the 
eid are generally capable of only specifying a pro- 
gram broadcasted during a predetermined period. 
Therefore, it is possible for the receiving device to 
insert broadcast starting time information that cor- 
responds to the program and that is contained in an 
EIT, into the program ID information and to send 
this program ID information to the operating device. 
By doing so t even when the viewer watches a previ- 
ously-recorded program after the above predeter- 
mined period has passed, the host station is 
capable of specifying the program watched by the 
viewer and providing an appropriate service appro- 
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priately. 

The above broadcast starting time information 
may be in the MJD (Modified Julian Date) format to 
be stored in an EIT. FIG. 38 shows example con- 
tents and the construction of transmission data that s 
contains the program ID information containing the 
broadcast starting time information. The receiving 
device may transmit this transmission data instead 
of transmission data shown in FIG. 10. This broad- 
cast starting time information may be replaced with 10 
other information that shows a broadcast starting 
time for the program. 

The receiving device may send time informa- 
tion showing when it reproduced a program in addi- 
tion to the program ID information to the operating is 
device, and the operating device may generate and 
send transmission data containing this information 
to the host station. As a result, the host station can 
provide a service while considering when the pro- 
gram has-been reproduced. This is useful, for 20 
instance, for a service provided to the viewer only if 
he watches the program during a predetermined 
period. It is alternatively possible for the operating 
device to directly send the above information on a 
reproduction time along with the program ID infor- 25 
mation, which has been sent from the receiving 
device, and other information to the host station. 

6. In the first to third embodiments, the receiving 
device sends data containing the program ID infor- 
mation to the operating device, and the operating 30 
device attaches its phone number or the member- 
ship number of the viewer to the received data and 
sends them to the host station. However, it is alter- 
natively possible to exclude such operating devices 
from the present digital broadcast system and to 35 
have the receiving device send information specify- 
ing itself such as its phone number along with the 
program ID information. This modified digital broad- 
cast system still allows the host station to provide a 
service, such as sending the key information for 40 
descrambling, in accordance with a program 
watched by the viewer. However, in order to provide 

a service to not each receiving device but each 
viewer, the digital broadcast system should include 
operating devices provided to each viewer. 45 

7. In the first to third embodiments, the operating 
device stores a phone number of the host station in 
advance although this is not necessary, and the 
operating device may obtain the phone number 
when necessary. This can be achieved, for so 
instance, by inserting a phone number of a device 
that performs operations to provide services into 

the program-related information and by having the 
host station broadcast the program-related informa- 
tion. The receiving device then obtains the device ss 
phone number from the program -related informa- 
tion and sends this phone number with the program 
ID information to the operating device, which then 



phones the device phone number to send data 
such as the program ID information. 

8. The first to third embodiments state that the host 
station broadcasts data into which the control 
instructing information and a program have been 
multiplexed, and the receiving device starts sending 
the program ID information on receiving this control 
instructing information. However, the receiving 
device may start sending the program ID informa- 
tion on detecting that it has received the viewer's 
operation to reproduce the program or switch to 
reproduction of another program. 

9. In the first embodiment, the CPU in the host sta- 
tion controls the communication unit to send a mes- 
sage to inform the viewer of his winning a prize in 
step S4307, although the host station may display 
the phone number of the prizewinner's operating 
device on the monitor, and an operator at the host 
station may phone the number displayed on the 
monitor to notify the prizewinner, instead. 

The method to select a prizewinner for a pro- 
gram offering a prize is not limited to the method 
described in the first embodiment, and may be any 
other method instead. 

10. In the second embodiment, the CPU in the host 
station controls the communication unit to send a 
message to notify the viewer that his answer to a 
quiz question is correct in step S2205. Other than 
this service, the host station may provide a variety 
of services such as notifying the viewer of how 
many other viewers have already answered the 
quiz question correctly or sending a message to 
notify the viewer that his answer is incorrect. Note 
that the second embodiment describes that the dig- 
ital broadcast system broadcasts a quiz show and 
provides the related services, although this is only 
an example, and the digital broadcast system of the 
present invention enables the host station to pro- 
vide any other services in accordance with a pro- 
gram watched by the viewer and data that has been 
sent via the operating device from the viewer. 

11. The membership number described in the third 
embodiment may have been notified by each 
viewer to the host station in advance, or may be 
replaced with a phone number of the operating 
device owned by the viewer or with any other infor- 
mation to identify the viewer. 

The host station may charge each viewer 
based on the third transmission data sent from the 
viewer that the host station has registered. 

In the third embodiment, the term "fee-based" 
program is used to suggest that the program has 
been scrambled before being broadcasted, and 
therefore this "fee-based" program can also include 
a program at no charge that has been scrambled 
before being broadcasted. 

12. In the third embodiment, the receiving device 
sends information for a fee-based program such as 
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the program ID information via the operating device 
to the host station, starting from when the receiving 
device has displayed the fee-based program that 
has been scrambled. On receiving the sent infor- 
mation, the host station sends the key information 5 
for descrambfing to the receiving device, which then 
descrambles and reproduces the fee-based pror 
gram. However, it is alternatively possible for the 
operating device to attach its phone number to the 
program ID information before sending it to the host w ] 
station and for the host station to send the key infor- 
mation to the operating device by calling the phone 
number. In this case, the operating device may 
send the key information to the receiving device via 
an IR signal or the like. Once receiving the program 15 
ID information for the program being watched by 
the viewer, the host station may send to the receiv- 
ing device or the operating device, the key informa- 
tion for descrambling a program to be broadcasted 
after the current program via the same channel as 20 
used for the current program. 

1 3. In the third embodiment, the operating device 
sends the third transmission data shown in FIG. 31 
to the host station to order a fee-based program. 
However, it is alternatively possible for the ope rat- 25 
ing device to send its phone number together with 

the third transmission data to the host station, and 
for the host station to provide a service to inform the 
viewer that the broadcast starting time for the 
ordered fee-based program has come by phoning 30 
the sent phone number. 

14. The procedures of the host station, the receiv- 
ing device, and the operating device such as shown 
in the flowcharts of the above embodiments may be 
achieved by programs in machine language, with 35 
recording media storing.these programs being dis- 
tributed. These recording media can be IC cards, 
optical discs, flexible discs, ROMs, or other media, 
with the machine language programs recorded on 

the media being installed into a device that has a ao 
function to execute a machine program. This device 
executes the installed machine language programs, 
thereby realizing the host station, the receiving 
device, and the operating device of the above 
embodiments. 45 

[0284] Also, the above computer programs to per- 
form the procedures of the host station, the receiving 
device, and the operating device may be distributed and 
sold online using communication lines, or using record- so 
ing media such as hard disks. 

[0285] Although the present invention has been 
fully described by way of examples with reference to 
accompanying drawings, it is to be noted that various 
changes and modifications will be apparent to those ss 
skilled in the art. Therefore, unless such changes and 
modifications depart from the scope of the present 
invention, they should be construed as being included 



therein. 
Claims 

1 . A digital broadcast system, comprising: 

receiving means for receiving a digital broad- 
cast of a program; 

presenting means for presenting the program 
received by the receiving means to a viewer; 
program-device information sending means for 
sending program ID (identification) information 
that specifies either the presented program or a 
program related to the presented program, and 
sending device ID information that specifies a 
device related to the presenting means; and 
service processing means for receiving the 
program ID information and the device ID infor- 
mation from the program -device information 
sending means, and providing a service for the 
program specified by the program ID informa- 
tion to the viewer of the presented program, 
based on the device ID information. 

2. The digital broadcast system of Claim 1 , 

wherein the program-device information 
sending means includes: 

a program ID information sending unit for send- 
ing the program ID information that specifies 
the presented program; and 
a communication device for receiving the pro- 
gram ID information from the program ID infor- 
mation sending unit, and sending information 
that specifies the communication device as the 
device ID information to the service processing 
means together with the received program ID 
information. 

3. The digital broadcast system of Claim 2, 

wherein the communication device includes: 

a target phone number storage unit for storing 
a phone number of the service processing 
means; and 

a transmission unit for telephoning the stored 
phone number and sending the program ID 
information and the device ID information to the 
service processing means. 

4. The digital broadcast system of Claim 3, 

wherein the communication device includes 
an own phone number storage unit for storing a 
phone number of the communication device and 

wherein the device ID information is the 
phone number stored by the own phone number 
storage unit 
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The digital broadcast system of Claim 4, 

wherein the communication device is a port- 
able phone and 

wherein the program ID information sending 
unit sends the program ID information by transmit- 
ting either an I R (infrared) signal or a radio wave 
whose output is 1 .0 mW or lower. 

' The digital broadcast system of Claim 5, wherein 
the service processing means provides the service 
by: (1) telephoning the phone number that has 
been sent by the transmission unit; and (2) sending 
predetermined information corresponding to the 
received program ID information. 

The digital broadcast system of Claim 6, 

wherein control instructing information is 

multiplexed with the program received by the 

receiving means and 

wherein on detecting the control instructing 

information, the program ID information sending 

unit sends the program ID information. 

The digital broadcast system of Claim 7, 

wherein the program ID information is addi- 
tionally multiplexed with the received program and 
wherein the program ID information sending 
unit sends the program ID information that has 
been received by the receiving means. 

The digital broadcast system of Claim 8, 

wherein the program ID information is infor- 
mation that can specify the program within a prede- 
termined period and that is defined in the Digital 
Video Broadcasting (DVB) {Specification for Serv- 
ice information (SI) in DVB Systems, the informa- 
tion being either a combination of: 

(a) Network_id; 

(b) Transport Streamjd; 

(c) Servicejd; and 

(d) Eventjd or 

a combination of: 

(a) Bouquet Jd; 

(b) Servicejd; and 

(c) Eventjd. 

The digital broadcast system of CJaim 9, 

wherein the service processing means pro- 
vides the service by referring to the program ID 
information sent by the communication device to 
specify the program and by sending descrambling ' 
information used to descramble the program to the 
communication device, 

wherein the communication device sends 
the descrambling information, which has been sent 
by the service processing means, to the presenting 
means by transmitting either an IR signal or a radio 



wave whose output is 1 .0 mW or lower, and 

wherein the presenting means descrambles 
the program by using the descrambling information 
while presenting the program. 

11. The digital broadcast system of Claim 9, wherein 
the program ID information also includes informa- 
. tion showing a broadcast starting time for the pro- 
gram. 



10 



12. The digital broadcast system of Claim 5, 

wherein the transmission unit also sends 
playback time information showing a time at.which 
the presenting means presented the program and 
is wherein the service processing means pro- 

vides the service based on the sent playback time 
information. 

13. The digital broadcast system of Claim 5, 

20 wherein the communication device further 

includes a user operation receiving unit for receiv- 
ing a user operation and 

wherein if the user operation receiving unit 
has received a predetermined user operation, the 

25 transmission unit sends the program ID information 
and the device ID information. 

14. The digital broadcast system of Claim 13, wherein if 
the user operation receiving unit has received a 

30 user operation involving a data input, the transmis- 
sion unit sends the inputted data in addition to the 
program ID information and the device ID informa- 
tion. 

35 15. The digital broadcast system of Claim 2, wherein 
the program ID information sending unit sends the 
program ID information by transmitting either an IR 
signal or a radio wave whose output is 1.0 mW or 
lower. 

40 

16. The digital broadcast system of Claim 2, 

wherein control instructing information is 
multiplexed with the program received by the 
receiving means and 
45 wherein on detecting the control instructing 

information, the program ID information sending 
unit sends the program ID information. 

17. The digital broadcast system of Claim 2, 

so wherein the program ID information is multi- 

plexed with the program received by the receiving 
means and 

wherein the program ID information sending 
unit, sends the program ID information that has 

55 been received by the receiving means. 

18. The digital broadcast system of Claim 2, wherein 
the service processing means provides the service 
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by: (1) telephoning a phone number, which has 
been sent by the transmission unit, of the communi- 
cation device; and (2) sending predetermined infor- 
mation corresponding to the received program ID 
information. $ 

19. The digital broadcast system of Claim 1, 

wherein together with the program ID infor- 
mation, the program-device information sending 
means sends a phone number of the device includ- w 
ing the presenting means as the device ID informa- 
tion to the service processing means, 

wherein if the device has received informa- 
tion to descramble the program, the presenting 
means descrambles the program using the informa- is 
tion while presenting the program, and 

wherein the service processing means pro- 
vides the service by: (1 ) referring to the program ID 
information to specify the program; (2) telephoning 
the phone number; and (3) sending the information 20 
to descramble the specified program to the device. 

20. The digital broadcast system of Claim 19, 

wherein the program-device information 
sending means includes: 25 

an information sending unit for sending the pro- 
gram ID information that specifies the pre- 
sented program, and the phone number by 
transmitting either an IR signal or a radio wave 30 
whose output is 1 .0 mW or less; and 
a portable phone that receives the program ID 
information and the phone number from the 
information sending unit and that sends user ID 
information, which is stored in the portable 35 
phone and specifies a user of the portable 
phone, to the service processing means 
together with the program ID information and 
the phone number, and * 

wherein the service processing means 40 
stores at least one combination of: (a) order ID 
information specifying a viewer who has 
ordered a program; and (b) ordered-program 
ID information specifying the program ordered 
by the viewer, and provides the service when 45 
storing a combination that matches the user ID 
information, and the program ID information 
that have been sent by the portable phone. 

21 . The digital broadcast system of Claim 1 ; so 

wherein control instructing information is 
multiplexed with the program received by the 
receiving means and 

wherein if the receiving means has received 
the control instructing information, the program- ss 
device information sending means sends a phone 
number of the device that includes the receiving 
means as the device ID information together with 
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the program ID information to the service process- 
ing means. 

22. The digital broadcast system of Claim 1 , 

wherein the program presented by the pre- 
senting means is a commercial advertising 
another program, 

wherein the program-device information sending 
means includes: 

a program ID information sending unit for send- 
ing the program ID information, which specifies 
the advertised program; and 
a communication device for receiving the pro- 
gram ID information from the program ID infor- 
mation sending unit, and sending a phone 
number- of the communication device as the 
device ID information together with the 
received program ID information to the service 
processing means when receiving a predeter- 
mined operation from the viewer, and 

wherein the service processing means 
provides the service by telephoning the sent 
phone number to inform the viewer of a broad- 
cast starting time for the program specified by 
the program ID information. 

23. A receiving device that receives a digital broadcast, 
comprising: 

receiving means for receiving a digital broad- 
cast of a program; 

presenting means for presenting the received 
program to a viewer; and 
program-device information sending means for 
sending program ID information that specifies 
either the presented program or a program 
related to the presented program by transmit- 
ting either an IR signal or a radio wave whose 
output is 1.0 mW or less. 

24. The receiving device of Claim 23, 

wherein if control instructing information is 
. additionally multiplexed into the digital broadcast, 
the receiving means also receives the control 
instructing information and 

wherein if the receiving means has received 
the control instructing information, the program- 
device information sending means sends the pro- 
gram ID information. 

25. A communication device that receives program ID 
. information specifying a program that has been dig- 
itally broadcasted, and sends the received program 
ID information to a predetermined destination, the 
communication device comprising: 

storage means for storing a phone number of 
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the communication device; 
receiving means for receiving the program ID 
information, which has been sent by a receiv- 
ing device by transmitting either an IR signal or 
a radio wave whose output is 1.0 mW or less, 5 
wherein the receiving device has received a 
digital broadcast of the program; and 
sending means for sending the received pro- 
gram ID information and the phone number to 
the predetermined destination via a telephone 10 
line. 

26. The communication device of Claim 25, further 
comprising user operation receiving means for 
receiving a user operation, 75- 

wherein if the user operation receiving 
means has received a predetermined user opera- 
tion, the sending means sends the program ID 
information and the phone number to the predeter- 
mined destination. 20 

27. The communication device of Claim 26, wherein if 
the user operation receiving means has received a 
user operation involving a data input, the sending 
means sends the inputted data in addition to the 25 
program ID information and the phone number. 

28. The communication device of Claim 27, having a 
function to remote-control the receiving device. 

30 

29. A service providing device that provides a service 
for a program that has been digitally broadcasted, 
comprising: 

receiving means for receiving via a telephone 35 
line, program ID information that specifies a 
program being watched by a viewer using a 
device, and a phone number of the device; and 
service processing means for: (1) specifying 
information that should be sent, based on the 40 
received program ID information; (2) telephon- 
ing the received phone number; and (3) send- 
ing the specified information to the device. . 

30. The service providing device of Claim 29, 45 

wherein the receiving means also receives 
viewer ID information that specifies the viewer via 
the telephone line and 

wherein the service processing means 

so 

(1 ) stores at least one combination of: (a) order 
ID information that specifies a viewer who has 
ordered a program; and (b) ordered-program 
ID information that specifies the program 
ordered by the viewer, and 55 

(2) specifies, when storing a combination that 
matches the viewer. ID information and the pro- 
gram ID information that have been received by 



the receiving means, information used to 
descramble the program specified by the pro- 
gram ID information as the information that 
should be sent. _ 



26 



EP 1 056 290 A2 



FIG. 1 



200 




DEVICE 



27 



EP 1 056 290 A2 




28 



EP 1 056 290 A2 




29 



EP 1 056 290 A2 



PQ 
o 

o 



CO 



E 
o 

s 

oo 
Q 

O 
Z 
cu 

w 

PQ 

z 
w 
z 
o 



CM 
CO 

CD 
t>- 
00 

o 
a> 
o 



as 

& 

i— J 

—J 
PQ 
< 

Q 
—5 

o 



o 

Q 
OS 

DP 
ZD 

o 
xc 

Ou, 

O 
> 

Q 
O 



O 
X 

o 



PQ 



E 



ou 

Q 

6 

z 

•—3 
Pd 

PQ 



Z 

o 

PU 



O 



oo 

O 
CD 

oo 

CO 
CO 

o 



O 

z 
w 

PQ 
< 

Q 

o 



O 

o 

U3 
0Q 

CD 

o 
a: 

O-. 

•z 
o 

I 

£- 
oo 
O 



30 



EP 1 056 290 A2 



FIG. 5 



HOST STATION 206 




516 GROUP OF PROGRAM 
DATA STORAGE UNITS 



31 



EP 1 056 290 A2 



FIG. 6 



nid = #1 1 

tid = #1 < 

sid = #1-1 * \ 

eid = #1 < 



^601 

NETWORK INFORMATION 
TABLE (NIT) 



NETWORK JD (nid) =#1 



TRANSPORTED (tid) =#1 



TUNING INFORMATION 
FOR tid=#l 



SERVICE INFORMATION 



SERVICEJD (sid) 
=#1-1 



sid=#l— 2 



sid=fl-Nl 



tid=#M 



TUNING INFORMATION 
FORtfd=#M 



StkWcE INFORMATION! 



sid=#M-l 



sid=#M-2 



sid=#M-NM 



604 



605 
602 



yyyv 



603 



EVENT INFORMATION 
TABLE (EIT) 



EVENT INFORMATION 
TABLE (EIT) 



nid=#l 



tid=#l 



sid=#l — 2 



eid— #1 



PROGRAM 
INFORMATION 



eid=#2 



PROGRAM 
INFORMATION 



eid=#L 



PROGRAM 
INFORMATION 



nid=#l 



tid— #1 



sid=#l — 1 



eid=#l 



PROGRAM 
INFORMATION 



eid =#2 



PROGRAM 
INFORMATION 



eid=#L 



PROGRAM 
INFORMATION 



32 



EP 1 056 290 A2 



FIG. 7 



701 



TAG VALUE ( 1 BYTE) 



DESCRIPTOR LENGTH(IBYTE) 



DESCRIPTOR BODY 
(VARIABLE LENGTH) 



,702 
>703 

,704 



FIG. 8 



FIG. 9 



0xA8 



0x01 



0x01 



TIMI 



'////////, 


\ 


\ \ 





B 



33 



EP 1 056 290 A2 



FIG. 10 



801^ 


■NOTIFICATION TAG FIELD (lbyte/OxOO) 


0x00 


802^ 


- nid DESCRIPTION FIELD (2byte) 


0x1234 


803^ 


tid DESCRIPTION FIELD (2byte) 


0x0005 


804-^ 


sid DESCRIPTION FIELD (2byte) 


0x0006 


805-^- 


eid DESCRIPTION FIELD (2byte) 


0x7890 



FIG. 1 1 



901-^. 


NOTIFICATION TAG FIELD(lbyte/0x01) 


0x01 


902^ 


nid DESCRIPTION FIELD(2byte) 


0x1234 


903^ 


. . tid DESCRIPTION FIELD(2byte) 


0x0005 


904^ 


sid DESCRIPTION FIELD(2byte) 


0x0006 


905^ 


• . ' ' ' eid DESCRIPTION FIELD(2byte) 


0x7890 


906s_ 
907^. 


* PHONE NUMBER LENGTH DESCRIPTION FIELD(lbyte) 


OxOB 


"PHONE NUMBER DESCRIPTION FIELD (VARIABLE LENGTH) 


"09087654321" 



34 



EP 1 056 290 A2 



FIG. 12 



1300 



TOP PROGRAM NODE POINTER 



NEXT DEVICE NODE POINTER 



PHONE NUMBER LENGTH 



DEVICE PHONE NUMBER DESCRIPTION FIELD(VARIABLE LENGTH) 



,1301 
,1302 
4303 
4304 



FIG. 13 



1305 



nid DESCRIPTION FIELD 



tid DESCRIPTION FIELD 



sid DESCRIPTION FIELD 



eid DESCRIPTION FIELD 



NEXT PROGRAM NODE POINTER 



4306 
4307 
4308 
4309 
4310 



35 



EP 1 056 290 A2 



o 













CO 


o 


o 






CVJ 


CD 


o 




\ 




O 


o 






*x 


X 


X 






o 


o 


o 







CO 
CD- 



o 



CO 


< 

o 


OB 


IEF 




CO 


o 


o 


(_> 




X 

o 


o 

X 

o 


o 

X 

o 


OxC 





o 



PL, 





IT) 


CO 


o 




OO 


o 


o 


en 




CXI 


o 


o 


CO 






o 


o 




*x 


X 


X 


X 




o 


o 


o 


o 





OO 

o 



A. 



OO 


cr> 


< 


DE 








o 




CO 


o 


o 


o 


\ 


X 


o 

X 


o 

X 


OxBi 




o 


o 


o 









CO 


o 




CO 


o 


o 


CD 




CO 


o 


o 


OO 






o 


o 




\ 


X 


X 


X 


^x 




o 


o 


o 








36 



EP 1 056 290 A2 



FIG. 15 




OBTAIN EIT FOR PROGRAM 
WATCHED BY VIEWER 




SEARCH EIT TO FIND PROGRAM 
INFORMATION FOR PROGRAM BEING 
WATCHED BY VIEWER AND SUBSTITUTE 
OFFSET INTO VARIABLE offs 



,S1004 

"DOES VALUE" 
VARIABLE offs INDICAT! 
END OF PROGRAM 
INFORMATION? 



JO 



YES 



VARIABLE tag *- ONE-BYTE VALUE 
IN LOCATION INDICATED BY VARIABLE offs 
VARIABLE length - ONE-BYTE VALUE IN 
LOCATION INDICATED BY VARIABLE offs + 1 



.S1005 




S1009 



GENERATE FIRST TRANSMISSION 
DATA WITH NOTIFICATION TAG 0X00 
BASED ON nid. tid. sid. AND eid. 
AND SEND IT TO OPERATING DEVICE 

■ 

S1010 



37 



EP 1 056 290 A2 



FIG. 16 



C START ^ 
1 



RECEIVE DATA FROM 
RECEIVING DEVICE 



S1201 




GENERATE SECOND TRANSMISSION 
DATA BY ATTACHING OPERATING 
DEVICE PHONE NUMBER TO 
PROGRAM ID INFORMATION 



.S1203 



PHONE HOST STATION 
PHONE NUMBER TO 
SEND SECOND 
TRANSMISSION DATA 



.S1204 



C END ^ 



38 



EP 1 056 290 A2 



FIG. 17 



C START ^ 

INITIALIZE VARIABLE TO 
BY ASSIGNING nil VALUE 



S1501 




PERFORM REGISTRATION SEARCH 
TO JUDGE IF RECEIVED DATA HAS 
BEEN ALREADY REGISTERED, AND 
SET RESULT AS RETURN VALUE 



S1505 



YES 




39 



EP 1 056 290 A2 



FIG. 18 
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sid DESCRIPTION FIELD(2byte) 



0x0006 



eid DESCRIPTION FIELD(2byte) 



0x7890 
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FIG. 31 



2401- 
2402- 
2403. 
2404. 
2405, 
2406. 



NOTIFICATION TAG FIELD (lbyte/0x04) 


0x04 


. nid DESCRIPTION FIELD (2byte) 


0x1234 


tid DESCRIPTION FIELD (2byte) 


0x0005 


sid DESCRIPTION FIELD (2byte) 


0x0006 


eid DESCRIPTION FIELD (2byte) 


0x7890 


MEMBERSHIP NUMBER FIELD (4byte) 


1000 
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FIG. 32 



NOTIFICATION TAG FIELD(lbyte/0x06) 


0x06 


nid DESCRIPTION 


0x1234 


tid DESCRIPTION FELD(2byte) 


0x0005 


sid DESCRIPTION FED(2byte) 


0x0006 


eid DESCRIPTION FIELD(2byte) 


0x7890 


MEMBERSHIP NUMBER FIELD(4byte) 


1000 


PHONE NUMBER LENGTH DESCRIPTION FIELD(lbyte) 


0x09 


RECEIVING DEVICE PHONE NUMBER DESCRIPTION FIELD(VARIABLE LENGTH) 


"066012345" 



FIG. 33 



. ^2700 

TOP PROGRAM NODE POINTER 



NEXT MEMBERSHIP NODE POINTER 



MEMBERSHIP NUMBER FIELD 



.2701 
.2702 
.2703 
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FIG. 35 



START 

INITIALIZE VARIABLE TO? 
BY ASSIGNING nil VALUE 



S3501 




S3502 



YES 



PERFORM REGISTRATION , 
SEARCH TO JUDGE IF RECEIVED 
THIRD TRANSMISSION DATA 
HAS BEEN ALREADY REGISTERED, 
AND SET SEARCH RESULT AS 
RETURN VALUE 



-S3504 



PERFORM REGISTRATION 
SEARCH TO JUDGE IF RECEIVED 
THIRD TRANSMISSION DATA 
HAS BEEN ALREADY REGISTERED, 
AND SET SEARCH RESULT AS 
RETURN VALUE 




PHONE RECEIVING DEVICE 
PHONE NUMBER TO SEND 
INFORMATION TO 
DESCRAMBLE PROGRAM 



REGISTER RECEIVED 
DATA 
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FIG. 36 



Cthird transmission data registration SEARCH ^ 



S3601 




SUBSTITUTE VALUE IN 
NEXT MEMBERSHIP NODEI 
POINTER IN MEMBERSHIP 
NODE INDICATED BY 
optr INTO VARIABLE optr 



^ S3609 



SUBSTITUTE optr INTO GLOBAL 
VARIABLE lpO, AND SUBSTITUTE 
VALUE IN TOP PROGRAM NODE 
POINTER INTO VARIABLE eptr 



YES 
SET RETURN VALUE 




S3610 



INDICATING THAT RECEIVED 
DATA HAS NOT BEEN REGISTERED 



YES 



SUBSTITUTE VALUE IN NEXT 
PROGRAM NODE POINTER IN 
PROGRAM NODE INDICATED BY . 
VARIABLe eptr INTO VARIABLE eptr 



.S3607 



SET RETURN VALUE AS v A _ 
INDICATING THAT RECETVED DATA 
HAS BEEN ALREADY REGISTERED 



END OF THIRD TRANSMISSION DATA 
REGISTRATION SEARCH 
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FIG. 37 

THIRD TRANSMISSION DATA 
RE GISTRATION PROCESSIN G 

I 



PRODUCE PROGRAM NODE AND 
SET POINTER TO PRODUCED 
PROGRAM NODE IN VARIABLE ep 



,S300i 



SET PROGRAM ID INFORMATION 
CONTAINED IN RECEIVED DATA 
IN PROGRAM NODE INDICATED 
BY VARIABLE ep ____ 



,S3002 



.S3003 

GLOBAL 
VARIABLE lpO = 
w nil? ^ 



YES 



NO 
S3004 



PRODUCE MEMBERSHIP 
NODE AND SET POINTER 
TO PRODUCED 
MEMBERSHIP NODE IN 
VARIABLE optr 



S3005 



SET MEMBERSHIP NUMBER 
CONTAINED IN RECEIVED 
DATA IN MEMBERSHIP NODE 
INDICATED BY VARIABLE qptr, 
AND INITIALIZE VALUE IN TOP 
PROGRAM NODE POINTER BY 
ASSIGNING nil 



,S3006 



SUBSTITUTE VALUE IN TOP 
VARIABLE TO NEXT MEMBERSHIP 
NODE POINTER IN MEMBERSHIP 
NODE INDICATED BY VARIABLE 
optr, AND SUBSTITUTE VALUE IN 
VARIABLE optr INTO VALUES TOP 
ANDlpO 
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SUBSTITUTE VALUE IN TOP 
PROGRAM NODE POINTER IN 
DEVICE NODE INDICATED BY : 
VARIABLE lpO INTO NEXT 
PROGRAM NODE POINTER IN 
PROGRAM NODE INDICATED BY 
VARIABLE ep 



SET VARIABLE ep VALUE 
IN TOP PROGRAM NODE 
POINTER IN DEVICE NODE 
INDICATED BY VARIABLE lpO 



T 



S3008 



C REGISTRATION PROCESSING END} 
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